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LETTER  OF  TRANSMITTAL 

To  His  Excellency  Edwin  Warfield^ 

Governor  of  Maryland  and  President  of  the  Geological  Survey 
Commission. 

Sir: — Somewhat  over  three  years  ago  the  first  volume  of  a  series  of 
reports  dealing  with  the  systematic  geology  and  paleontology  of  Maryland 
was  presented  to  the  public.  This  publication  which  to  the  average 
reader  might  seem  highly  technical  was  most  favorably  received  by  geo- 
logical experts  both  in  this  country  and  abroad.  I  now  have  the  honor 
of  presenting  to  you  the  secQn,d  of  this  series  which,  on  account  of  its  size, 
is  issued  in  two  parts.  It  deals  with  a  division  of  Maryland  geology 
that  has  received  the  attention  of  students  for  nearly  a  century.  The 
present  work  includes  a  summary  of  previous  observations  to  which  is 
added  a  large  amount  of  new  information.  On  account  of  the  highly 
technical  nature  of  this  report  it  is  perhaps  fitting  to  state  that  a  clear 
comprehension  of  our  geological  formations  is  based  on  a  knowledge  not 
only  of  the  materials  out  of  which  the  strata  are  composed  but  also  of  the 
remains  of  animal  and  plant  life  which  the  rocks  contain.  In  order 
therefore  that  our  results  may  receive  the  recognition  of  geologists  now 
and  in  the  future,  accurate  descriptions  and  illustrations  have  been  con- 
sidered to  be  requisite.  The  several  authors  of  this  report,  many  of 
whom,  as  explained  later,  are  among  the  best  known  authorities  in 
America  upon  the  subjects  herein  discussed,  have  supplied  chapters  that 
will  place  the  Maryland  Miocene  deposits  conspicuously  before  geological 
workers  everywhere. 

Trusting  the  volume  submitted  may  merit  your  approval,  I  remain. 

Very  respectfully, 

William  Bullock  Clark, 

State  Oeologist. 
Johns  Hopkins  Univbbsitt, 

BALTiMORBf  OctobeVy  1904. 
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PREFACE 

The  present  volume  is  the  second  of  a  series  of  reports  dealing  with  the 
systematic  geology  and  paleontology  of  Maryland.  The  first  of  this  series 
was  confined  to  the  Eocene  while  the  present  volume  comprises  a  discus- 
sion of  the  next  younger  geological  horizon  known  as  the  Miocene. 
Several  other  reports  are  in  preparation,  two  of  which  are  already  practi- 
cally completed.  The  Pliocene-Pleistocene  report  is  ready  for  the  press, 
and  the  Devonian  for  which  the  field  observations  are  finished  is  largely 
in  manuscript  form.  It  is  not  the  intention  to  issue  these  volumes  in 
geological  sequence  as  each  forms  a  unit  in  itself.  The  following  reports 
are  finally  contemplated : 

Pliocene-Pleistocene 

Miocene 

Eocene 


Cenozoic 


Mesozoic 


Paleozoic 


'  Jurassic-Cretaceous 
Triassic 

r  Carboniferous-Permian 

Devonian 

Silurian 
.  Cambrian-Ordovician 


Crystalline  Rocks      (Archean-Silurian) 

Maryland  contains  a  remarkably  complete  sequence  of  geological 
formations  representing  nearly  every  horizon  from  the  Archean  to  the 
Pleistocene  although  the  deposits  vary  greatly  in  thickness  and  in  the 
completeness  of  the  faunas  and  floras  which  they  contain.  Two  of  the 
divisions,  the  Crystalline  Rocks  and  the  Triassic,  are  nearly  destitute  of 
organic  remains.    The  other  seven  divisions,  however,  contain  rich  faunas 


Xn  PREFACE 

and  floras.  Three  of  them,  the  Carboniferoas-Permiaii,  the  Jurassic- 
Cretaceous,  and  the  Pliocene-Pleistocene,  contain  both  animal  and  plant 
fossils  in  abundance.  The  Ordoyician-Cambrian,  the  Silurian,  the 
DcTonian,  the  Eocene,  and  the  Miocene  all  contain  extensive  faimas 
while  few  if  any  plant  remains  are  known. 

These  reports  when  completed  will  give  both  to  the  geologist  and  to  the 
general  reader  a  comprehensive  view  of  the  past  history  of  Maryland 
territory  from  the  earliest  geological  period  to  the  present  day.    They 
will  be  by  far  the  most  important  publications  of  the  Geological  Survey 
and  will  have  not  only  present  but  lasting  value  to  the  student  of  Mary- 
land geology.    Long  after  the  general  articles  and  county  reports  will 
have  become  antiquated  they  will  be  useful,  and  must  necessarily  afford 
the  basis  for  all  subsequent  study  of  Maryland  geology.    The  present 
volume  on  the  Miocene  deals  with  the  middle  period  of  the  Cenozoic,  and 
with  the  Eocene  which  precedes  and  the  Pliocene  which  succeeds  it 
embraces  what  is  frequently  denominated  by  geologists  as  the  Tertiary, 
one  of  the  most  important  geological  horizons  represented  in  Maryland. 
The  Miocene  deposits  of  Maryland  have  been  studied  since  the  early 
days  of  American  geology.    Fifteen  years  ago  they  attracted  the  attention 
of  the  senior  author  of  this  report  under  whose  direction  Dr.  Shattuck  has 
carried  out  the  elaborate  stratigraphic  studies  described  in  later  pages. 
These  investigations  have  been  in  progress  since  the  organization  of  the 
Survey  and  large  collections  of  fossils  were  made  both  from  the  historic 
as  well  as  from  new  localities.    Dr.  Shattuck  has  had  in  his  work  the 
active  cooperation  of  all  the  members  of  the  Survey,  including  especially 
that  of  the  State  Geologist,  and  of  Dr.  L.  C.  Glenn  and  Dr.  G.  C.  Martin, 
who  frequently  visited  the  field  to  discuss  obscure  points  with  the  author, 
while  their  paleontological  studies  were  carried  on  in  such  a  way  that  the 
results  here  presented  represent  the  combined  labors  of  the  field  geologist 
with  the  critical  laboratory  study  of  the  paleontologist. 

An  important  paper  by  Dr.  W.  H.  Dall  accompanies  this  report  in 
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which  the  results  of  his  wide  knowledge  of  the  Miocene  of  this  and  other 
countries  have  been  incorporated.  This  chapter  is  by  far  the  most  impor- 
tant contribution  to  the  interpretation  of  the  Maryland  Miocene  deposits 
which  has  been  hitherto  made  and  shows  in  a  highly  philosophical  manner 
the  relationship  of  the  Maryland  Miocene  fauna  to  that  of  other  regions 
and  to  the  recent  fauna. 

The  systematic  paleontological  investigations  have  been  jointly  con- 
ducted by  several  experts.  Many  of  them  are  recognized  authorities  in 
the  subjects  which  they  have  discussed.  The  Mammalia,  Aves,  and 
Keptilia  have  been  studied  and  described  by  Dr.  E.  C.  Case  of  Milwaukee, 
Wisconsin ;  the  Pishes  by  Dr.  Charles  E.  Eastman,  of  Harvard  University, 
Cambridge,  Massachusetts;  the  Ostracoda,  Bryozoa,  and  Hydrozoa  by 
Messrs.  E.  0.  TJlrich  and  K.  S.  Bassler  of  the  U.  S.  Geological  Survey ; 
the  Corals  by  Mr.  T.  Wayland  Vaughan  of  the  IT.  S.  Geological  Survey; 
the  Foraminifera  by  Dr.  E.  M.  Bagg,  Jr.,  of  Springfield,  Massachusetts; 
the  AngiospermsB  by  Dr.  Arthur  HoUick  of  the  New  York  Botanical 
Garden;  and  the  Thallophyta  by  Mr.  C.  S.  Boyer  of  Philadelphia,  Penn- 
sylvania. The  remaining  chapters  have  been  prepared  by  members  of  the 
Maryland  Geological  Survey.  The  Malacostraca,  the  Cirripedia,  the 
Cephalopoda,  the  Gastropoda,  the  Amphineura,  the  Scaphoda,  the  Bra- 
chiopoda,  the  Vermes,  and  the  Badiolaria  have  been  studied  and  described 
by  Dr.  G.  C.  Martin,  lately  appointed  to  the  TJ.  S.  (Jeological  Survey;  the 
Pelecypoda  by  Dr.  L.  C.  Glenn,  now  of  Vanderbilt  University,  Nashville, 
Tennessee;  and  the  Echinodermata  by  Dr.  W.  B.  Clark,  the  State 
Geologist. 

Very  large  collections  of  materials  were  made  preparatory  to  this  work 
and  practically  every  Miocene  fossiliferous  locality  in  the  State  was 
exhaustively  collected  from.  The  long  series  of  bluffs  along  the  Chesa- 
peake Bay  and  its  tributaries  afforded  the  greatest  amoimt  of  material, 
while  pits,  well-borings,  and  other  exposures  of  the  strata  likewise  yielded 
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numerous  specimens.  The  commoner  species  often  occur  in  great  profu- 
sion forming  almost  solid  beds  of  shells  many  feet  in  thickness.  In 
general,  the  shells  are  hard  and  readily  removed  so  that  great  numbers  of 
well-preserved  specimens  have  been  available  for  comparative  study. 
There  have  been  for  many  years  extensive  collections  of  Maryland  mate- 
rials in  several  museums  of  the  country,  notably  the  TJ.  S.  National 
Museum,  the  Academy  of  Natural  Sciences  of  Philadelphia,  the  Wagner 
Free  Institute  of  Science  of  Philadelphia,  and  the  Johns  Hopkins  Uni- 
versity. Much  larger  and  more  exhaustive  collections  have  been  made 
in  recent  years  by  the  members  of  the  Maryland  Qeological  Survey.  All 
of  the  collections,  however,  have  been  drawn  upon  in  the  present  study 
of  the  Miocene.  The  Museum  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  contains  many  of  Dr.  Conrad's  types  which  have  been  most 
important  in  definitely  determining  many  of  the  species  hitherto 
described. 

The  State  G^eological  Survey  desires  to  express  its  thanks  for  the  aid 
which  has  been  rendered  by  the  several  experts  who  have  contributed  to 
this  volume;  also  to  the  U.  S.  Geological  Survey,  the  Academy  of  Natural 
Sciences  of  Philadelphia,  the  Wagner  Free  Institute  of  Science,  the  U.  S. 
National  Museum  and  Cornell  University,  through  Professor  G.  D.  Har- 
ris, which  have  generously  allowed  the  use  of  their  materials  and  drawings 
and  have  in  every  way  facilitated  the  present  investigation. 

Many  important  suggestions  have  been  received  from  Dr.  W.  H.  Dall, 
of  the  U.  S.  National  Museum,  Professor  H.  A.  Pilsbury,  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  and  Mr.  C.  W.  Johnson,  of  the 
Boston  Society  of  Natural  History.  The  Survey  desires  especially  to 
thank  Rev.  Edward  Huber,  of  Baltimore,  who  has  generously  placed  at 
the  disposal  of  the  Survey  his  collections  of  diatoms  and  radiolaria. 

Thanks  are  particularly  due  to  the  artists,  the  late  Dr.  J.  C.  McConnell, 
of  the  U.  S.  Army-Medical  Museum;  Mr.  P.  von  Iterson,  of  Princeton, 
New  Jersey ;  and  Mr.  H.  C.  Hunter,  of  the  U.  S.  Geological  Survey,  for 
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the  beautiful  and  accurate  drawings  with  which  the  report  is  illustrated. 
Most  of  the  illustrations  were  prepared  by  Dr.  J.  C.  McConnell,  whose 
recent  death  is  deeply  deplored  by  all  students  of  paleontology.  His 
knowledge  of  the  requirements  of  paleontological  illustration  made  his 
contributions  in  this  field  to  any  scientific  work  almost  equal  in  value  to 
that  of  the  recognized  author.  Dr.  McConnell  has  prepared  many  hundreds 
of  drawings  for  the  various  Maryland  reports,  not  only  for  the  Eocene 
and  Miocene  volumes  now  before  the  public,  but  likewise  for  the  Devonian 
and  Pliocene-Pleistocene  reports  which  have  yet  to  appear.  It  is  a  cause 
of  deep  regret  to  us  that  his  work  is  ended. 
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Introduction, 

Geologists  recognize  three  great  natural  provinces  in  the  Atlantic 
border  region,  which  are  commonly  designated  the  Coastal  Plain,  the 
Piedmont  Plateau,  and  the  Appalachian  Region.  Each  of  these  dis- 
tricts possesses  distinctive  physiographic  and  geologic  characters  that 
easily  separate  it  from  the  others. 

The  oldest  and  most  complicated  district  is  the  Piedmont  Plateau, 
which  is  composed  largely  of  ancient  schists  and  gneisses  of  unknown 
age,  pari;  of  which  are  ceriainly  pre-Cambrian. 

The  Appalachian  Region  which  adjoins  the  Piedmont  Plateau  on 
the  west  is  mainly  composed  of  Paleozoic  sediments  which  throughout 
much  of  the  district  have  been  deformed  into  a  series  of  folds  that 
gradually  decrease  in  intensity  westward. 

The  Coastal  Plain,  the  youngest  of  the  three  districts,  is  composed 
of  a  series  of  largely  unconsolidated  and  horizontal  sediments  that  rep- 
resent a  nearly  complete  sequence  of  deposits  from  the  Middle  Mesozoic 
to  the  present. 

Each  of  these  provinces  can  be  traced  from  Pennsylvania  and  New 
Jersey  southward  to  the  Gulf  States  and  is  approximately  parallel 
with  the  axis  of  the  great  mountain  uplift  of  the  Appalachian  moun- 
tain system  which  from  early  geological  times  has  marked  the  eastern 
border  of  the  continent.  It  is  evident  therefore  that  a  knowledge  of 
Maryland  geology  cannot  be  complete  without  a  careful  comparison  of 
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the  formations  represented  in  our  own  State  with  those  of  adjacent 
commonwealths  to  the  north  and  south  of  us.  In  fact,  a  solution  of 
many  of  the  problems  presented  can  only  be  gained  after  taking  into 
consideration  the  conditions  that  have  controlled  throughout  the  entire 
area. 

Maryland,  with  the  adjacent  States  of  Delaware  and  Virginia,  em- 
braces what  with  propriety  has  been  called  the  Middle  Atlantic  Slope, 
which  comprises  in  its  geology  and  mineral  resources  much  that  is 
typical  of  the  entire  Atlantic  border  region.  In  many  particulars  the 
record  here  presented  is  more  complete  than  that  afforded  by  the  States 
farther  to  the  north  and  south.  N'o  portion  of  the  Atlantic  border 
area  has  been  more  thoroughly  studied  since  the  early  days  of  American 
geology,  and  much  of  the  region  may  be  considered  as  classic  ground  to 
the  student  of  that  science. 

The  present  report  is  confined  to  a  consideration  of  a  part  only  of 
the  Coastal  Plain.  This  region  embraces  the  eastern  portion  of  Mary- 
land, crossing  the  State  from  north  to  south  in  a  broad  belt  of  an  aver- 
age width  of  75  miles  and  extending  from  the  ocean  border  to  the  head 
of  tide  or  slightly  beyond  on  the  various  estuaries  and  rivers  of  the 
region. 

Much  interest  has  been  manifested  in  the  Coastal  Plain  geology  and 
paleontology  of  the  Middle  Atlantic  Slope  since  the  early  days  of  geo- 
logical investigation  in  this  country.  Many  of  the  most  potent  illus- 
trations of  the  geologists  of  the  early  part  of  the  century  were  drawn 
from  this  region,  and  although  the  relations  of  the  deposits  were  not 
altogether  comprehended,  yet  the  recorded  observations  show  an  appre- 
ciation of  many  of  the  more  difficult  problems  involved.  Later,  as  the 
complicated  geological  history  of  the  Coastal  Plain  became  better  known, 
it  was  recognized  that  if  a  full  understanding  of  any  single  formation 
was  to  be  gained  it  was  necessary  to  study  carefully  not  only  its  litho- 
logical  and  paleontological  characteristics  but  also  its  relationship  to 
the  other  members  of  the  series.  It  was  seen  that  only  by  an  under- 
standing of  the  broad  conditions  affecting  the  whole  area  could  the 
strata  of  any  one  formation  be  properly  interpreted.  Recognizing  this 
fact,  the  writer  presents  in  later  pages  a  brief  discussion  of  the  general 
relations  of  the  strata  composing  the  Coastal  Plain  in  the  Middle  Atlan- 
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tic  Slope.     The  fuller  discussions  will  be  found  in  other  volumes  of 
the  Survey  dealing  with  these  formations. 

When  we  come  to  consider  that  assemblage  of  deposits  early  sepa- 
rated as  the  Tertiary,  portions  of  which  are  the  special  subject  of  this 
report,  we  find  that  it  is  divisible  into  several  distinct  formations.  Even 
at  a  relatively  early  date  an  older  and  a  younger  Tertiary  were  already 
established,  the  former  being  correlated  with  the  Eocene  of  England 
and  the  European  continent,  and  the  latter  somewhat  later  with  the 
Miocene  or  Pliocene.  Attempts  were  made  then  and  later  to  find  their 
exact  equivalents  in  one  or  another  of  the  already  established  local  for- 
mations of  the  English  or  Continental  series,  but  with  very  unsatisfac- 
tory results. 

Even  after  the  American  Tertiarv  strata  had  received  somewhat  de- 
tailed  examination  in  the  various  sections  of  our  own  country  and  local 
divisions  had  been  established,  attempts  were  made  from  time  to  time 
to  determine  their  equivalency.  By  common  consent  the  diversified 
and  extensive  deposits  of  the  Gulf  area  came  to  be  regarded  as  the  type 
for  the  Eocene  and  the  various  Eocene  deposits  of  the  Atlantic  Coast 
States  were  assigned  to  positions  in  this  series.  On  the  other  hand, 
the  great  development  of  later  Tertiary  deposits,  which  we  now  know 
to  be  largely  Miocene,  in  Maryland  and  the  States  immediately  to  the 
south  of  it,  led  geologists  to  regard  them  as  the  most  typical  for  the 
Atlantic  province  and  many  terms  derived  from  this  district  have  found 
a  permanent  usage  in  geological  literature. 

The  Miocene  deposits  of  Maryland  have  long  been  known  to  geolo- 
gists for  the  rich  faunas  which  they  contain  and  great  collections  of 
this  material  have  for  many  years  enriched  the  museums  both  of  this 
and  foreign  lands.  The  exhaustive  studies  which  have  been  given  to 
the  forms  found  in  these  deposits  must  necessarily  prove  of  great  inter- 
est and  value  to  geologists  and  paleontologists  everywhere. 

The  description  of  species  of  fossils  is  of  little  scientific  importance 
to  the  geologist,  however,  unless  the  object  is  something  other  than 
the  mere  multiplication  of  new  forms,  which  has  too  often  been  the 
case  in  such  investigations.  Wlien  the  work  has  in  view  the  fullest 
possible  representation  of  a  fauna  or  the  clearing  up  of  doubtful  points 
in  the  synonymy  of  already  described  species,  as  well  as  a  more  complete 
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knowledge  of  their  geological  and  geographical  ranges,  it  becomes  of 
the  very  greatest  value,  since  one  whole  class  of  important  criteria  for 
the  interpretation  of  the  strata  is  thus  made  accessible.  The  present 
report  includes  the  results  of  such  an  exhaustive  study  of  the  fauna  of 
the  Miocene  of  Maryland,  embracing  both  a  critical  review  of  the  species 
described  by  previous  authors,  as  well  as  the  description  of  a  large  num- 
ber of  new  forms.  It  is  believed  that  a  much  more  accurate  idea  of 
the  fannal  characteristics,  as  well  as  of  the  physical  conditions  prevail- 
ing during  the  Miocene  period  on  the  Middle  Atlantic  Coast,  will  result 
from  the  methods  pursued  in  this  investigation.  Certainly  the  data 
for  the  comparison  of  the  fauna  with  those  of  other  areas  will  be 
greatly  increased. 

General  Stratiqraphic  Relations. 

Our  knowledge  of  the  Tertiary  geology  and  paleontology  of  the 
^liddle  Atlantic  Slope  has  been  largely  augmented  since  the  days  of 
Conrad  and  Rogers,  yet  few  fields  have  afforded  better  opportunities  in 
recent  years  for  continued  investigations,  since  very  divergent  opinions 
have  prevailed  and  even  to-day  find  expression  in  the  different  inter- 
pretations of  the  data. 

Both  the  Eocene  and  the  Miocene  divisions  of  the  Tertiary  in  this 
area  have  broad  surface  exposures,  and  are  represented  by  characteristic 
sections  along  the  leading  waterways.  Both  are  also  highly  fossilifer- 
ous,  although  the  Miocene  shows  a  greater  diversity  of  species  than 
does  the  Eocene.  This  difference,  however,  is  not  so  great  as  one  would 
infer  from  a  perusal  of  the  literature,  since  a  large  number  of  Eocene 
species,  many  of  them  very  common,  have  been  until  recently  unrecog- 
nized, or  at  least  unrecorded. 

A  brief  discussion  of  the  general  relations  of  the  Coastal  Plain  de- 
posits in  the  Middle  Atlantic  Slope  is  essential  to  a  clear  comprehen- 
sion of  the  Miocene  formations,  and  several  pages  will  be  devoted  to  this 
aspect  of  the  subject. 

The  Coastal  Plain  consists  geologicaJly  of  a  series  of  formations  that 
were  deposited  as  moderately  thin  sheets,  one  above  another,  along  the 
eastern  border  of  the  crystalline  belt,  elsewhere  referred  to  as  the  Pied- 
mont Plateau.     The  coastal  deposits  are  slightly  inclined  eastward,  so 
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that  successively  later  members  of  the  aeries  are  encountered  in  passing 
from  the  interior  of  the  country  toward  the  coast. 

From  the  beginning  of  deposition  in  the  coastal  region  until  the 
present  time  sedimentation  has  apparently  been  constantly  in  progre.ss 
07er  some  portions  of  the  area.  Differential  movements  of  the  sea 
floor,  with  its  accumulated  sediments,  took  place,  however,  from  time 
to  time  so  that  the  formations  present  much  complexity  along  their 
western  margins.  It  is  not  uncommon  to  find  certain  members  of  the 
series  lacking,  as  renewed  deposition  carried  a  later  formation  beyond 
its  predecessors.  In  the  absence  of  distinctive  fossils  the  discrimina- 
tion of  the  different  horizons  at  such  points  is  often  attended  with  great 
uncertainty. 

Deformation  has  also  affected  the  region  to  a  certain  extent,  the  strata 
in  places  being  slightly  warped,  so  that  they  do  not  maintain  a  uniform 
strike  and  dip.  This  is  particularly  marked  along  the  western  border 
of  the  area  where  there  have  also  been  slight  displacements  in  various 
localities. 

Every  geological  period  from  the  Cretaceous  (possibly  Jurassic)  to 
the  Pleistocene  is  represented,  although  in  one  or  two  instances  the 
lack  of  characteristic  fossils  renders  the  taxonomic  position  of  certain 
formations  difficult  of  absolute  determination. 

CBETAOliOUS 

The  Cretaceous  (in  part  possibly  Upper  Jurassic)  is  extensively  rep- 
resented in  the  Middle  Atlantic  Slope.  The  deposits  of  this  period 
consist  of  a  series  of  basal  formations  that  has  been  designated  the 
Potomac  group,  comprising  the  Patuxent,  Arundel,  Patapseo  and  Rari- 
tan  formations,  no  one  of  which  was  deposited  under  marine  condi- 
tions. They  are  overlain  in  succession  by  the  Matawan,  Monmoutli  and 
Rancocas  formations,  which  are  distinctively  marine  in  origin.  All  of 
these  formations  gradually  disappear  southward,  the  lower  formations 
of  the  Potomac  group  alone  of  the  Cretaceous  deposits  being  recognized 
in  Virginia.  Unconformities  characterize  the  several  members  of  the 
Potomac  group  while  the  marine  deposits  are  also  unconformable  to 
the  older  strata. 

The  Potomac  group  consists  chiefly  of  sands  and  clays,  the  former 
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frequently  arkosic,  with  gravel  at  certain  points  where  the  shore  accu- 
mulations are  still  preserved.  The  deposits  of  the  Patuxent  formation 
are  highly  arkosic,  the  sands  and  clays  showing  both  a  vertical  and  a 
horizontal  gradation  into  one  another.  The  sand  layers  are  seldom  widely 
extended,  being  generally  lenticular  masses  which  rapidly  diminish  in 
thickness  from  their  centers.  Dark-colored  clays  abound  in  the  Arun- 
del formation  and  have  yielded  large  amounts  of  nodular  carbonate  of 
iron.  Highly-colored  and  variegated  clays  largely  make  up  the  Patap- 
sco  formation.  Thick-bedded  and  widelv  extended  white  sands  with 
interstratified  clays  characterize  the  Raritan  formation.  The  fossils 
consist  chiefly  of  the  bones  of  Dinosaurian  reptiles  and  of  leaf  impres- 
sions, the  former  confined  to  the  Arundel  formation,  the  latter  predom- 
inating in  the  Patapsco  and  Karitan  formations.  The  plants  show 
beyond  a  doubt  the  Cretaceous  age  of  the  two  upper  formations  while 
the  reptiles  have  been  regarded  by  high  authority  to  be  Upper  Jurassic. 

The  Matawan  formation  is  formed  largely  of  fine  sands  and  clays, 
clearly  stratified  and  in  case  of  the  clays  often  laminated.  The  clays 
and  sandy  clays  are  generally  dark,  often  black  in  color.  They  are 
commonly  micaceous  and  at  times  sparingly  glauconitic.  The  very 
homogeneous  and  persistent  character  of  the  beds  is  in  marked  contrast 
to  the  deposits  of  the  Potomac  group  which  they  overlie.  The  fossils 
consist  largely  of  marine  MoUusca  which  indicate  the  Upper  Cretaceous 
age  of  the  deposits. 

The  Monmouth  formation  consists  chiefly  of  greensand  deposits, 
although  the  glauconitic  element  is  not  so  pronounced  or  so  persistent 
south  of  the  Chesapeake  as  in  the  more  northern  districts.  The  strata 
are  more  arenaceous,  and  as  a  result  the  materials  weather  more  readily, 
showing  generally  in  greater  or  less  degree  the  characteristic  reddish 
color  of  the  hydrated  peroxide  of  iron.  The  common  and  characteristic 
OryphcBa  vesicularis,  Exogyra  cosiata,  and  Belemnitella  americana  are 
found,;especially  in  the  basal  beds. 

The  Rancocas  formation  is  also  largely  composed  of  greensands,  gen- 
erally more  glauconitic  than  the  Monmouth  formation,  although  at 
times  somewhat  argillaceous.  The  strata  are  much  weathered  where 
exposed  and  often  appear  as  a  firm  red  rock,  the  grains  being  cemented 
by  the  iron  oxide.  The  deposits  have  afforded  Terebratula  harlani, 
OryphcBa  hryani  and  other  characteristic  species  of  the  New  Jersey  area. 
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Eocene 

The  Eocene  is  represented  in  the  Middle  Atlantic  Slope  by  a  group  of 
deposits  stretching  along  the  eastern  margin  of  the  Cretaceous  for- 
mations, and  overlying  them  unconformably.  They  have  been  dis- 
cussed in  much  detail  in  an  earlier  volume/  where  they  were  described 
under  the  names  of  Aquia  and  STanjemoy  formations,  which  together 
constitute  the  Pamunkey  group. 

The  deposits  of  both  formations  consist  largely  of  greensand  marls, 
which  may,  however,  by  weathering  lose  their  characteristic  green  color 
and  by  the  deposition  of  a  greater  or  less  amount  of  hydrous  iron  oxide 
become  firm  red  or  brown  sandstones  or  incoherent  red  sands.  At 
times,  notably  in  Southern  Maryland  and  Virginia,  the  strata  become 
highly  argillaceous,  the  glaueonitic  elements  largely  or  quite  disappear- 
ing. Infrequently  coarse  sands  and  even  gravels  are  found,  the  latter 
chiefly  toward  the  base  of  the  Aquia  formation  and  near  the  ancient 
shore  line,  especially  toward  the  northeast  in  central  and  eastern  Mary- 
land. 

Very  commonly  the  shells  of  organisms  are  so  numerous  as  to  form 
the  chief  constituents  of  certain  beds.  Notwithstanding  these  facts, 
the  deposits  are  remarkably  homogeneous,  although  the  recent  investi- 
gations of  the  Survey  have  shown  the  necessity  of  dividing  them  into 
two  formations  on  both  lithologic  and  faunal  grounds.  The  lower  or 
Aquia  formation  is  much  more  arenaceous  than  the  upper  or  Nanjemoy 
formation,  which,  particularly  in  its  lower  part,  is  generally  highly 
argillaceous.  The  Aquia  formation  is  also  much  more  calcareous  than 
the  Nanjemoy  formation,  indurated  layers  frequently  appearing  in  the 
former. 

Miocene 

The  Miocene  deposits  occupy  the  region  to  the  southeast  of  and  overlie 
those  of  the  Eocene.     They  have  long  been  known  as  the  Chesapeake 
.  group,  from  the  superb  sections  found  exposed  on  the  shores  of  Chesa- 
peake Bay,  and  have  been  recently  divided  by  the  State  Survey  into  three 
well-defined  formations — ^the  Calvert,  Choptank,  and  St.  Mary*s  for- 

^  Maryland  Geological  Sarvey,  Eocene,  1901. 
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mations,  so-called  from  Maryland  localities  where  the  strata  are  typi- 
cally exposed. 

The  Miocene  deposits  lie  nnconfonnably  upon  those  of  the  Eocene 
and  overlap  them  along  their  western  border.  In  Delaware  and  south- 
ern New  Jersey  they  completely  transgress  the  Eocene  beds,  the  latter 
having  disappeared  beneath  the  cover  of  Miocene  strata. 

The  Miocene  deposits  consist  of  sands,  clays,  marls,  and  diatomaceous 
beds.  The  last,  composed  almost  exclusively  of  the  tests  of  diatoms, 
are  chiefly  confined  to  the  lower  portion  of  the  Calvert  formation,  where 
they  afford  striking,  light-colored  bluffs  along  many  of  the  larger  stream 
channels.  The  nearly-pure  diatomaceous  earth  often  reaches  a  thick- 
ness of  30  or  40  feet,  although  the  remains  of  diatoms  are  found  scat- 
tered in  greater  or  less  amounts  throughout  much  of  the  overlying 
strata-  The  greater  portion  of  the  Chesapeake  group,  however,  is  com- 
posed of  variously  colored  sands  and  clays,  with  which  are  frequently 
mingled  vast  numbers  of  moUuscan  shells.  Sometimes  the  shelly  mate- 
rials form  so  large  a  proportion  of  the  deposits  as  to  produce  nearly 
pure  calcareous  strata,  which  in  a  partially  comminuted  state  may  be- 
come cemented  into  hard  limestone  ledges.  The  organic  remains  are 
very  numerous  and  show  clearly  the  Miocene  age  of  the  deposits.  Their 
great  number  early  attracted  the  attention  of  geologists,  in  whose  writ- 
ings descriptions  of  them  are  frequently  found.  Several  faunas  have 
been  distinguished  on  the  basis  of  which,  as  well  as  on  stratigraphic  and 
structural  grounds,  the  three  well-defined  formations,  above  referred  to, 
have  been  recognized  by  the  State  Geological  Survey. 

The  Calvert  formation  consists  of  clay,  sand,  marl  and  diatomaceous 
earth,  the  clayey  and  sandy  elements  being  more  or  less  combined  and 
often  filled  with  great  numbers  of  fossils,  affording  a  fossiliferous  sandy- 
clay.  The  Choptank  formation  consists  of  clay,  sand  and  marl  with 
well-marked  beds  of  fossils  scattered  through  the  formation.  The  St. 
Mary^s  formation  is  characteristically  a  fossiliferous  sandy-clay  with 
here  and  there  beds  of  clay  and  marl,  the  latter  often  filled  with  great 

numbers  of  fossils. 

Pliocene 

Overlying  the  Miocene  deposits  in  portions  of  southern  Maryland 
and  older  deposits  along  the  landward  borders  of  the  Coastal  Plain  is 
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a  forination  composed  of  gravel,  sand  and  clay,  which  thus  far  has 
afforded  no  distinctive  fossils  upon  which  to  base  a  determination  of 
its  geologic  age.  From  the  fact  that  the  deposits  rest  uncomformably 
upon  the  underlying  Chesapeake  and  are  in  turn  unconformably  over- 
lain  by  the  Pleistocene,  they  have  been  thought  to  represent  the  Plio- 
cene. The  apparent  similarity  of  these  deposits  to  those  in  Mississippi, 
described  by  Hilgard  under  the  name  of  the  Lafayette  formation,  has 
led  to  the  adoption  of  the  same  name  for  the  strata  of  the  Atlantic 
Coast.  The  beds  of  the  Lafayette  are  very  irregularly  stratified  and 
often  change  rapidly  within  narrow  limits.  Toward  the  ancient  shore 
line  the  deposits  are  coarse  gravel,  through  which  is  scattered  a 
light-colored  sandy  loam,  the  whole  cemented  at  times  by  hydrous  iron 
oxide  into  a  more  or  less  compact  conglomerate.  The  eastward  exten- 
sion of  the  formation  shows  a  gradual  lessening  of  the  coarser  elements 
and  a  larger  admixture  of  loam.  Arkosic  materials  are  also  present 
throughout  the  formation,  while  the  coloring  and  manner  of  weathering 
are  highly  characteristic,  the  exposed  surfaces  presenting  what  is  known 
as  case-hardening. 

• 

Pleistocene. 

Superficially  overlying  the  deposits  hitherto  described  and  with 
marked  variations  in  thickness,  composition  and  structure  are  the  Pleis- 
tocene formations,  which  lie  at  various  elevations  from  near  sea-level  to 
200  feet  in  the  different  portions  of  the  region.  Prom  their  typical 
development  in  the  District  of  Columbia  all  the  Pleistocene  deposits  of 
the  Middle  Atlantic  Slope  received  the  name  of  Columbia  formation 
by  McGee,  who  described  three  distinct  phases,  viz.,  the  fluvial,  the 
interfluvial,  and  the  low-level.  Later  Darton  recognized  high-level  and 
low-level  phases  which  he  called  earlier  and  later  Columbia.  More  re- 
cently Shattuck,  of  the  State  Geological  Survey,  has  shown  that  greater 
complexity  exists  in  the  Maryland  Pleistocene  deposits  than  had  been 
before  recognized  and  that  the  later  Columbia  will  have  to  be  further 
divided. 

The  Pleistocene  deposits  consist  of  gravel,  sand,  clay,  and  loam,  the 
material  in  general  becoming  finer  and  more  fully  stratified  with  dis- 
tance from  the  old  shore-line  and  river-channels.     In  the  latter  instance 
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they  at  times  contain  large  numbers  of  marine  moUuscan  sheUs,  form- 
ing a  characteristic  calcareous  marl.  In  general,  however,  the  organic 
remains  consist  largely  of  the  branches  and  leaves  of  terrestrial  plants, 
many  of  which  are  exquisitely  preserved. 

The  Pleistocene  deposits  of  the  Middle  Atlantic  Slope,  widely 
known  hitherto  under  the  name  of  the  Columbia  group,  have  been 
divided  by  the  Maryland  Geological  Survey  into  the  Sunderland, 
Wicomico,  and  Talbot  formations.  The  Sunderland  formation,  the 
oldest  member  of  the  Columbia  group,  constitutes  the  highest  of  the 
Pleistocene  terraces  and  often  covers  the  highest  levels  along  the  west- 
em  shore  of  the  Chesapeake  Bay,  and  consists  of  gravel,  sand  and  clay 
overlain  by  loam  often  carrying  ice-bome  boulders.  The  Wicomico 
formation  occupies  lower  levels  skirting  the  high  lands  capped  with 
Sunderland  deposits.  The  Wicomico  formation  like  the  Sunderland, 
is  composed  of  gravel,  sand  and  clay  which  is  often  capped  with  loam 
and  marly  clay  bearing  here  and  there  ice-bome  boulders.  The  Talbot 
formation  occupies  the  lower  levels  of  the  Coastal  Plain,  seldom  reach- 
ing above  40  feet  in  altitude.  It  is  composed  of  gravel,  sand  and  clay, 
with  here  and  there  large  deposits  of  peat,  and  is  generally  overlain  with 
loam  frequently  carriung  ice-borne  boulders.  The  Talbot  formation  con- 
stitutes the  lowest  of  the  series  of  terraces  previously  described  and  has  a 
very  much  larger  areal  extent  than  any  of  the  other  members  of  the 
Pleistocene. 
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Historical  Eeview/ 

For  a  period  of  more  than  200  years  the  Miocene  deposits  of  Mary- 
land have  attracted  the  attention  of  geologists.  Two  conditions  have 
been  of  special  importance  in  creating  this  extraordinary  interest;  first, 
the  extensive  beds  of  fossil  shells  which  occur  throughout  the  Miocene 
formations,  and  second,  the  unusually  fine  exposures  which  dissect  the 
beds  in  all  directions.  Notwithstanding  the  fact  that  Maryland  holds 
the  key  to  the  Miocene  stratigraphy  of  the  Atlantic  states  the  early 
contributions  to  our  knowledge  regarding  this  region  were  of  little 
importance  even  as  reconnoissance  reports,  and  only  very  slowly  have 
the  true  relations  of  the  Miocene  beds  been  brought  to  light. 

As  early  as  1669  Nathaniel  Shrigley  wrote  regarding  "Relations  of 
Virginia  and  Maryland/*  and  mentioned  fuUers  earth  among  the  other 
natural  resources  found  in  that  region.  No  definite  locality  was  given 
where  this  deposit  could  be. found,  but  it  is  probable  that  the  author 
had  in  mind  the  extensive  deposits  of  greenish  sandy  clay,  which  occur 
in  the  Calvert  Cliffs  and  elsewhere  and  have  long  been  known  to  the 
inhabitants  of  southern  Maryland  as  "fullers  earth." 

1  In  citing  books  in  this  and  the  sabsequent  chapter  on  Bibliography^  the  author 
has  not  confined  himself  to  articles  pertaining  to  Maryland  alone,  but  has  also 
referred  to  important  works  which  treat  of  similar  deposits  in  neighboring  states. 
As  the  geologic  province  extends  from  Marthas  Vineyard  southward  to  Florida  and 
is  not  interrupted  by  political  boundaries,  some  notice  of  neighboring  regions  must 
be  given. 

c 
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A  few  years  later,  in  1685,  Martin  Lister  published  a  figure  of  Ecphora 
quadricostata.  TUs  was  the  first  American  fossil  to  be  figured,  and 
the  original  came  from  the  Miocene  of  Maryland.  Lister^s  work  was 
republished  by  Dillwyn  in  1823  and  his  figure  of  Ecphora  quadricostata 
13  reproduced  as  Plate  LII,  Fig.  3,  of  this  volume. 

Nothing  more  of  geologic  interest  seems  to  have  been  written  re- 
garding this  region  until  the  year  1809  when  Silvain  Godon  published 
a  paper  in  which  he  assigned  all  the  country  between  Baltimore  Bay 
and  the  right  bank  of  the  Potomac,  where  Washington  City  is  located, 
to  ''Alluvium.'^  He  did  not  give  boundaries  or  indicate  how  far  he 
wished  to  carry  this  classification  toward  Chesapeake  Bay,  but  it  is 
probable  that  the  entire  Coastal  Plain  south  of  Baltimore  and  east 
of  the  Potomac  was  included  in  his  conception. 

In  the  same  year,  1809,  a  noteworthy  paper  was  published  by  Wil- 
liam Maclure.  He  included  the  entire  Coastal  Plain  of  Maryland  in 
one  formation,  the  *' Alluvial,"  and  so  represented  it  on  a  geological 
map.  He  described  the  unconsolidated  Coastal  Plain  deposits  from 
Long  Island  southward,  indicated  the  boundaries  of  the  Alluvial  forma- 
tion and  noted  the  presence  of  fossils.  This  paper  was  reprinted  in 
substance  in  various  magazmes  in  1811, 1817, 1818  and  1826.  Maclure's 
views  seemed  to  have  attracted  considerable  attention  at  first,  for  in 
1820  Hayden  incorporated  them  in  his  '* Geological  Essays'*  and 
attempted  to  establish  the  theory  that  the  Alluvial  was  deposited  by  a 
great  flood  which  came  down  from  the  north  and  crossed  North  America 
from  northeast  to  southwest.  The  following  year  Thomas  Nuttall  re- 
ferred the  Coastal  Plain  deposits  to  the  Second  Calcareous  formation 
of  Europe,  pointed  out  the  fact  that  it  occupied  the  country  east  of 
the  primitive  and  transition  formations  of  the  Piedmont  Plateau,  .and 
fixed  Annapolis  as  about  its  northern  limit.  The  next  year,  1822, 
Parker  Cleaveland  brought  out  his  treatise  on  Mineralogy.  In  this 
interesting  volume  he  reproduced  Maclure's  map  and  recorded  the 
occurrence  of  selenite  crystals  in  the  Alluvial  soil  on  the  St.  Mary's 
bank  of  the  Patuxent  river.  He  probably  had  in  mind  the  locality 
directly  opposite  Solomons  Island. 

Professor  John  Finch,  an  Englishman,  who  was  traveling  in  America 
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at  about  this  time^  visited  the  Coastal  Plain  of  Maryland  and  was  so 
impressed  with  its  interesting  geology  and  vast  deposits  of  fossils,  that, 
on  his  return  to  Europe,  he  published  an  account  of  his  experiences  in 
southern  Maryland,  and  drew  some  interesting  conclusions  regarding 
its  geology.  Finch  in  this  book,  which  appeared  in  1824,  took  excep- 
tion to  the  classifications  proposed  by  his  predecessors.  He  believed 
that  the  deposits  included  under  the  term  "  Alluvial "  were  contem- 
poraneous with  the  Lower  Secondary  and  Tertiary  of  Europe,  Iceland, 
Egypt  and  Hindoostan.  He  went  further  and  divided  Maclure^s  "  Allu- 
vial'' up  into  Ferruginous  Sand  and  Plastic  Clay.  He  believed  that 
the  Plastic  Clay  was  Tertiary,  and  based  his  conclusions  on  the  pres- 
ence of  amber,  which  he  found  entombed  in  it  at  Cape  Sable,  correlat- 
ing it  with  the  amber  of  the  Baltic.  He  also  assigned  to  the  Plastic 
Clay  certain  of  the  Indian  kitchen-middens,  which  are  found  along 
the  shore  of  Chesapeake  Bay,  thus  opening  a  controversy  regarding 
the  age  of  these  interesting  deposits  of  oyster  shells  which  did  not  reach 
a  final  settlement  until  many  years  later.  He  believed  that  the  mate- 
rials composing  his  Ferruginous  Sand  and  Plastic  Clay  were  deposited 
by  a  flood  from  the  north  or  the  northwest,  agreeing  somewhat  closely 
with  Hayden  in  this  particular.  His  correlations  were  based  almost 
entirely  on  lithologic  distinctions,  supported  by  a  general  similarity  of 
fossil  forms.  No  critical  study  of  the  fossils  was  undertaken,  however, 
and  few  localities  were  given  and  no  geologic  boundaries  whatever.  It 
is  consequently  impossible  to  ascertain  where  he  intended  to  place  the 
formations  which  we  now  ascribe  to  the  Miocene,  and  which  he  surely 
visited.  He  might  have  thought  them  to  belong  to  the  London  Clay, 
together  with  those  of  the  James  and  Bappahannock  rivers,  which  he 
also  visited  and  ascribed  to  this  formation,  but  it  is  more  likely  that 
he  placed  them  in  the  Plastic  Clay.  One  thing,  however,  he  perceived 
very  keenly — that  the  deposits  in  the  Coastal  Plain  would  with  future 
work  be  separated  into  many  distinct  formations.  This  prophecy  has 
since  been  fulfilled.  During  the  same  year  Thomas  Say  described  the 
collection  of.  fossil  shells  made  by  Finch,  and  among^  them  appeared 
many  Maryland  forms.  This  collection  is  preserved  in  the  British 
Museum. 
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In  the  year  1825  J.  Van  Benssellaer  assigned  the  deposits  of  the 
Coastal  Plain  to  the  Tertiary,  and  divided  them  into  Plastic  Clay, 
London  Clay  and  Upper  Marine.  He  further  correlated  the  deposits 
of  Maryland  which  we  now  know  as  Miocene  with  the  Upper  Marine  of 
Europe  and  probably  in  part  with  the  London  Clay.  It  should  be 
noted  here,  however,  that  Finch  had  previously  used  Upper  Marine  in 
a  different  sense.  He  had  applied  it  to  the  sand  dune  formations  of 
Cape  Henry  and  Staten  Island,  while  Van  Benssellaer  adopted  it  for  a 
true  fossiliferous  formation  of  very  much  greater  age  than  the  deposits 
which  Finch  had  embraced  under  the  same  name.  Three  years  later, 
in  1828,  Morton,  although  accepting  Van  Benssellaer's  correlation  of 
the  great  deposits  of  fossil  shells  in  the  Maryland  Coastal  Plain  with 
the  Upper  Marine  of  Europe,  apparently  used  the  term  in  a  much 
wider  sense  than  its  author  had  employed.  He  also  gave  a  list  of  the 
fossil  forms  occurring  in  the  Upper  Marine,  and  included  some  which  • 
have  since  been  shown  to  be  later  than  Miocene.  During  the  same 
year  Vanuxem  divided  the  Alluvial  and  Tertiary  of  the  Atlantic  Coast 
into  Secondary,  Tertiary  and  Ancient  and  Modem  Alluvial.  In  this 
classification  the  Miocene  of  southern  Maryland  was  included  in  a  part 
of  the  Tertiary.  He  stated  further  that  vast  numbers  of  '^  Littoral  '* 
shells  occurred  in  the  Tertiary  analogous  to  those  of  the  Tertiary  of 
the  Paris  and  English  basins.  He  mentioned  St.  Mary's  county  particu- 
larly as  being  one  of  the  Tertiary  localities,  and  he  also  pointed  out 
some  of  the  differences  between  the  faunas  of  the  Secondary  and 
Tertiary  formations. 

Conrad  brought  out  his  first  publications  bearing  on  the  Miocene 
geology  of  Maryland  in  1830.  He  agreed  with  Vanuxem  in  placing 
southern  Maryland  in  the  Tertiary  and  pointed  out  a  number  of  locali- 
ties where  fossil  shells  could  be  found.  Two  years  later  Conrad  pub- 
lished another  paper  in  which  he  divided  up  the  Coastal  Plain  deposits 
into  six  formations.  This  was  the  first  time  that  the  Coastal  Plain  had 
been  classified  so  as  to  show  its  extreme  complexity,  and  from  this  time 
on  it  has  been  dealt  with,  not  as  a  deposit  containing  a  few  formations 
but  as  a  series  of  deposits  complex  in  composition  and  age.  Conrad 
at  this  time  ascribed  the  Miocene  of  Maryland  to  the  Upper  Marine 
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and  made  it  equivalent  to  the  Upper  Tertiary  of  Europe.  The  follow- 
ing year  John  Finch  published  another  book  on  his  travels  in  Mary- 
land which  had  been  made  almost  a  decade  before.  In  this  narrative, 
Finch  gives  a  most  interesting  account  of  the  great  delight  which  he 
experienced  in  collecting  from  the  enormous  deposits  of  fossil  shells 
in  St.  MarjT^s  county.  The  same  year  Morton  published  another  paper 
in  which  he  proposed  a  classification  of  the  Coastal  Plain  deposits. 
In  this  no  distinct  reference  was  made  to  Maryland  but  it  is  probable 
that  he  still  regarded  the  Miocene  of  this  state  as  Upper  Marine. 
During  the  same  year  also  Isaac  Lea  described  some  fossils  from  the 
St.  Mary^s  river  and  regarded  them  as  older  Pleiocene.  He,  too,  doubted 
the  existence  of  the  Miocene  in  Maryland.  The  next  paper  of  import^ 
ance  was  published  by  Conrad,  in  1835,  in  which  he  assigned  the  Mio- 
cene deposits  to  the  older  Medial  Pleiocene.  In  the  following  year 
Ducatel  referred  the  deposits  of  St.  Mary^s  and  Calvert  counties  to 
older  Pleiocene  and  distinctly  stated  that  they  were  not  Miocene.  He 
also  published  a  map  of  southern  Maryland  in  which  various  deposits 
were  marked  and  the  names  of  the  formations  given  in  red  letters. 

W.  B.  Rogers  was  the  first  to  recognize  the  presence  of  Miocene  de- 
posits in  Maryland.  He  made  the  announcement  in  1836  that  part  of 
the  Maryland  Tertiary  belonged  to  the  Miocene.  The  following  year 
Ducatel  agreed  that  if  the  deposits  of  Upper  Marlboro  and  Fort  Wash- 
ington were  Eocene  then  the  blue  marl  of  Charles  county  was  Miocene. 
This  view,  he  said,  he  had  formerly  entertained  but  had  afterward 
abandoned  it.  During  the  next  year  Conrad  ascribed  formations  to 
the  Medial  Tertiary  and  correlated  them  with  the  Crag  of  England. 
He  noted  the  great  difference  between  the  fossil  and  living  species, 
showing  that  the  Medial  Tertiary  contained  but  19  per  cent,  of  living 
species.  He  thought  that  the  extermination  was  due  to  a  fall  of 
temperature.  In  the  same  and  the  following  years  he  described  many 
fossils  from  the  Miocene  of  Maryland  and  in  1842  he  correlated  his 
Medial  Tertiary  with  the  Crag  of  England  and  stated  it  was  Miocene. 
The  boundaries  which  he  gave  the  Miocene  at  that  time  were  not 
greatly  different  from  the  boundaries  which  are  ascribed  to  the  Chesa- 
peake Group  of  to-day.    In  1844  Bailey  described  some  ten  species  of 
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diatoms  from  Maryland  and  Ehrenberg,  in  the  same  year  enumerated 
•ixty-eight  species  from  Piscataway  and  included  many  Miocene  forms 
among  them.  Bogers,  in  the  same  year,  assigned  the  diatomaceoua 
etLTth  to  a  position  near  the  base  of  the  Miocene. 

About  this  time  much  interest  was  created  in  the  Miocene  problem 
of  Maryland  by  Sir  Charles  Lyell.  He  regarded  these  deposits  as 
Miocene,  and  gave  at  some  length  his  reasons  for  this  opinion.  He 
also  stated  that  the  Miocene  of  Maryland  agreed  more  closely  with  the 
Miocene  of  Lorraine  and  Bordeaux  than  to  the  Suffolk  Crag.  Lonsdale 
also  concluded  from  the  corals  collected  in  the  Miocene  which 
were  submitted  to  him  for  examination,  that  the  American  deposits 
were  probably  accumulated  while  the  climate  was  somewhat  "  superior  " 
to  that  of  the  Crag  and  "  perhaps  "  equal  to  that  of  the  faluns  of  Lor- 
raine but  **  inferior  "  to  that  of  Bordeaux.  In  the  same  year  Conrad 
described  and  figured  many  fossils  from  the  Calvert  CliflEs.  In  the 
year  1850  Higgins  gave  analyses  of  many  samples  of  marl  from  Kent, 
Talbot  and  Anne  Arundel  counties.  It  is  probable  that  many  of  these 
marls  belong  to  the  Miocene. 

No  more  papers  of  importance  appeared  on  the  Maryland  Miocene 
until  1863  when  Dana  brought  out  his  first  edition  of  the  Manual  of 
Geology.  In  this  work  he  took  occasion  to  propose  the  term  "York- 
town  epoch  "  for  the  period  during  which  the  Miocene  of  the  Atlantic 
coast  was  deposited.  The  next  paper  of  significance  was  published  by 
Heilprin  in  1881,  in  which  he  discussed  the  Miocene  at  some  length,  and 
divided  it  into  an  "  Older  period  "  and  a  "  Newer  period/'  The  Older 
period  contained  the  older  portion  of  the  Miocene  of  Maryland;  and 
the  Newer  period,  the  later  portion.  He  subdivided  the  Newer  period 
again  into  the  Patuxent  Group  and  the  St.  Mary's  Group.  The  next 
year,  the  same  author  revised  his  classification  and  divided  the  Miocene 
into  three  groups  as  follows:  the  Carolinian  or  the  Upper  Atlantic 
Miocene  including  the  Sumpter  epoch  of  Dana,  the  Virginian  or  Middle 
Atlantic  Miocene  including  part  of  the  Yorktown  of  Dana  and  the 
Newer  group  of  Maryland,  and  the  Marylandian  or  the  Older  Atlantic 
Miocene  including  the  rest  of  Dana's  Yorktown  and  the  older  period 
of  Maryland.    He  suggested  that  the  Virginian  was  of  the  same  age 


MARYLAND  GEOLOGICAL  SURVEY  XXxix 

as  the  second  Mediterranean  of  Austrian  geologists  and  the  faluns  of 
Tourraine,  and  that  the  Marylandian  was,  at  least  in  part,  equivalent 
to  the  first  Mediterranean  of  Austrian  geologists  and  faluns  of  Leognan 
and  Saucats.  Three  years  later  the  same  author  published  a  map 
showing  the  distribution  of  these  formations  along  the  Atlantic  coast. 
In  1888  Otto  Meyer  took  exception  to  Heilprin^s  correlation  and  con- 
clusions, and  introduced  the  term  Atlantic  Group  to  embrace  the  Ter- 
tiary of  the  Atlantic  States,  and  Oulf  Group  for  that  of  the  Gulf 
States.  The  Maryland  Miocene  lay  wholly  within  the  Atlantic  group. 
Three  years  later  Darton  employed  the  term  "  Chesapeake  Group  " 
to  cover  a  portion  of  the  Miocene  and  in  the  following  year  Dall  and 
Harris  p|iblished  their  report  on  the  Miocene  deposits  in  the  Correla- 
tion  Papers  of  the  U.  S.  Geological  Survey,  and  used  the  term  "  Chesa- 
peake Group  "  to  include  the  Miocene  strata  extending  from  Delaware 
to  Florida.  These  deposits  were  made  during  the  Yorktown  epoch  of 
Dana  and  the  group  included  a  large  part  of  Heilprin^s  Marylandian, 
Virginian  and  Carolinian.  Two  years  later  Harris,  basing  his  work 
on  a  study  of  the  organic  remains  found  in  the  Miocene,  subdivided  the 
Miocene  faunas  of  Maryland  into  the  Plum  Point  fauna,  the  Jones 
Wharf  fauna  and  the  St.  MarVs  fauna. 

90 

The  following  year  Darton,  by  bringing  together  a  large  number  of 
well  records  throughout  the  Coastal  Plain  from  New  Jersey  southward, 
rendered  a  most  important  service  to  the  study  of  the  Miocene  problem 
in  Maryland  by  suggesting  the  structure  and  extent  of  the  beds  through- 
out the  region.  In  his  Fredericksburg  folio,  published  in  the  same 
year,  he  was  the  first  one  to  express,  on  a  contour  map,  the  develop- 
ment of  the  Miocene  throughout  a  portion  of  southern  Maryland  and 
eastern  Virginia.  The  following  year  Dana  admitted  Harris's  fauna  I 
zones  but  still  retained  the  term  "  Yorktown/'  to  part  of  which  he 
assigned  the  Maryland  beds.  In  1896  Darton  published  a  bulletin 
tinder  the  auspices  of  the  U.  S.  Geological  Survey,  in  which  he  brought 
together  a  large  number  of  well  records  throughout  the  Coastal  Plain. 
He  also  published  the  Nomini  folio,  and  carried  forward  the  mapping 
of  the  Miocene  deposits  which  he  had  previously  started  in  the  Freder- 
icksburg folio. 
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In  1898  Dall  published  a  most  important  summary  of  existing  knowl- 
edge of  the  Tertiary  of  North  America,  in  which  he  suggested  a  sub- 
sidence and  classification  of  the  Maryland  Miocene  deposits  and  cor- 
related them  with  the  strata  of  other  parts  of  North  America  and  of 
Europe. 
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Geographic  and  Geologic  Relations 

distribution  of  the  strata 

The  Miocene  deposits  of  Maryland  form  a  part  of  a  more  extensive 
series  of  Tertiary  beds,  which  extend  from  Massachusetts  to  Mexico  in 
what  has  been  designated  by  Dall  and  Harris  as  the  Atlantic  Coast 
Eegion.  It  is  not  known  whether  the  Miocene  beds  in  this  province 
ever  extended  across  it  in  an  unbroken  belt,  but  it  is  ceri:ain  that  the 
processes  of  erosion,  sedimentation  and  coastal  movements  have  de- 
stroyed much  of  their  former  continuity  and  that  the  Miocene  beds  are 
now  found  in  disconnected  areas  throughout  the  region. 

Massachusetts 

The  most  northerly  outcrop  of  Miocene  beds  is  in  the  famous  Gay 
Head  cliffs  of  Martha's  Vineyard,  but  material  which  has  been  question- 
ably referred  to  the  Miocene  has  been  dredged  on  Georges  Bank  and 
the  banks  of  Newfoundland,  indicating,  possibly,  the  extension  of  the 
Miocene  deposits  indefinitely  northward  beneath  the  sea.  On  Martha's 
Vineyard  the  Miocene  beds  rest  uncorformably  on  pre-Tertiary  deposits. 
They  consist  of  two  members  which  are  strikingly  different  from  each 
other  in  their  lithologic  composition.  The  lower  member,  the  so-called 
** osseous  conglomerate"  of  Hitchcock,  is  a  bed  from  12  to  18  inches 
thick.  It  is  composed  of  medium  sized  pebbles  of  quartz,  chert,  calce- 
dony  and  fragments  of  cetacean  bones.  The  presence  of  these  bones  in 
the  formation  suggested  the  name  "  osseous  conglomerate."  The  upper 
member  which  lies  immediately  above  the  osseous  conglomerate,  is  a 
bed  of  greensand  which  varies  in  thickness  from  nothing  to  10  feet. 
At  its  base  it  carries  rolled  fragments  of  the  under-lying  stratum, 
showing  that  it  was  deposited  unconf ormably  on  the  osseous  conglom- 
erate. 

New  Jersey 

Immediately  south  of  Martha's  Vineyard  the  Miocene  beds  disappear 

but  come  to  the  surface  once  more  in  New  Jersey  where  they  are  well 

developed  in  the  hills  south  of  Matawan,  as  well  as  along  the  coast 

near  Asbury  Park.     Prom  here,  uninterrupted  save  by  shallow  estuaries, 

the  Miocene  beds  extend  southwest  across  New  Jersey  to  Delaware, 
e 


Thw  co-^er,  2^  tiiey  posi  southward,  an  ever  broadening  belt  extending 
imm.  the  ctwtat  westward  to  a  line  running  from  Matawan  southwest 
thTOTi^  5ew  E^Tptr  Pemberton,  Blackwood  and  Penns  Grove.  In 
thrA  region^  two  well  defined  members  are  recognized,  the  lower  one 
b«^"n^  a  g3re«nL*b-blTie,  sandy  elaj  abundantly  supplied  with  fossils. 
Th'A  ia  ^een  only  in  the  southern  portion  of  the  tract,  near  Shiloh  and 
feali*m.  The  other  member  lies  above  this  and  consisis  in  part  of  clay 
a-nd  rn  pstTt  of  a  fine  qnartz  sand,  grading  upward  into  gravel.  This 
membeir  covers  by  far  the  greater  portion  of  the  district  and  its  npper 
jjfp*velly  portion  has  been  designated  by  Professor  B.  D.  Salisbury  as 
the  Besfccon  Hill  formation. 

Much  diaeassion  has  centered  aboat  the  age  of  the  gravels  which  are 
mclnded  in  the  Beacon  Hill  formation.  Certain  features  which  they 
posfte5*d  miggest  their  reference  to  the  Lafayette  formation  but  there 
h^ti  never  yet  been  discovered  a  definite  line  of  separation  between  the 
gTAjeU  above  and  the  sands  beneath  bet  rather  a  gradual  change  indi- 
cating an  oscillating  character  of  cnrrents  between  the  time  when  the 
parely  aandy  member  was  deposited  and  the  purely  gravelly  member. 
It  iS  probiible,  therefore,  that  no  break  exists  and  that  the  Beacon  Hill 
formation  is  actnally  a  part  of  the  Miocene. 

Delaware 

The  state  of  knowledge  regarding  the  Miocene  formations  of  Delaware 
is  far  from  satisfactory  or  complete.  The  surface  of  the  state  is  cov- 
ered with  Pleistocene  sand^  and  gravels  to  such  an  extent  as  to  effect- 
ually obscure  the  underlying  formations.  The  information  which  has 
bf^n  secured  from  artesian  wells  and  natural  sections  leaves  little 
room  to  doubt  that  the  central  and  southern  portions  of  the  state  are 
underlain  bv  the  Miocene. 

In  the  vicinity  of  Smyrna,  a  blue  f ossiliferous  Miocene  clay  has  been 
discovered  and  also  near  Fredericka  the  same  formation  comes  to  the 
surface.  In  both  of  these  outcrops  the  best  fossil-bearing  layer  is  an 
indurated  sand  or  gravel  bed. 

Maryland 

A  glance  at  the  accompanying  map  (Plate  I)  wiU  suffice  to  show  the 
distribution  of  the  Miocene  formations  in  Maryland.     They  enter  the 
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state  from  Delaware  a  few  miles  south  of  Galena^  and  after  crossing 
it  from  northeast  to  southwest  continue  on  into  Virginia.  On  the 
Eastern  Shore  the  Miocene  formations  are  found  in  Kent  county, 
throughout  a  larger  portion  of  Queen  Anne^s,  Talbot,  Caroline  and  a 
part  of  Dorchester  counties,  and  on  the  Western  Shore  in  southern 
Anne  Arundel,  most  of  Prince  George's,  a  large  part  of  Charles  and 
almost  the  entire  extent  of  Calvert  and  St.  Mary's  counties.  Within 
the  limits  of  Maryland  the  Miocene  beds  dip  gently  to  the  southeast 
and  usually,  where  the  contact  has  been  seen,  are  found  to  lie  on  the 
eroded  surface  of  the  Eocene  beds.  Near  Good  Hope,  however,  and  at 
Soldiers'  Home,  in  the  District  of  Columbia,  the  underlying  forma- 
tion belongs  to  the  Potomac  Group. 

As  the  Miocene  beds  lie  wholly  within  the  tide-water  region  of 
Maryland,  the  streams  which  drain  the  territory  are  tidal  estuaries 
throughout  much  of  their  courses  and  consequently  are  slow  and  slug- 
gish. On  the  Eastern  Shore  we  have  the  Chester  and  Choptank  rivers 
and  their  tributaries,  together  with  streams  emptying  into  Eastern 
Bay;  and  on  the  Western  Shore,  the  Patuxent  and  the  Potomac  and 
the  tributaries  which  enter  the  latter  below  Washington.  Throughout 
much  of  the  area  under  discussion  the  country  is  low  and  featureless, 
seldom  rising  in  the  eastern  counties  to  80  feet  in  elevation.  On  the 
Western  Shore,  however,  the  surface  is  more  rolling,  and  the  general 
elevation  of  the  higher  portion  amounts  in  certain  instances  to  as  much 
as  300  feet. 

Southern  Maryland  is  most  favorably  situated  of  all  the  districts  in 
the  northern  portion  of  the  Atlantic  Coast  province  for  the  study  of 
the  Miocene  formations.  Within  the  borders  of  this  district  many  of 
the  features  which  are  wanting  in  other  regions  find  their  full  develop- 
ment. The  materials  composing  the  Miocene  beds,  which  are  ob- 
scured in  some  other  regions,  here  differentiate  into  three  well-defined 
formations,  and  the  organic  remains  so  indispensable  to  the  geologist, 
while  absent  in  some  deposits  in  other  regions,  are  in  Maryland  found 
in  great  beds  many  feet  in  thickness  and  miles  in  extent.  In  other 
localities  the  exploration  of  these  deposits  is  greatly  retarded  through 
lack  of  exposures,  but  in  this  State  we  have,  in  the  famous  Calvert 
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Cliflfs,  an  almost  unbroken  exposure  for  more  than  35  miles.  Southern 
Maryand  is,  therefore,  the  type  locality  for  the  Miocene  beds  of  the 
Middle  Atlantic  slope. 

Virginia 

In  Virginia,  as  in  Delaware,  the  underlying  formations  have  been  so 
concealed  by  the  late  gravel  and  sand  deposits  that  they  are  seldom 
exposed  except  along  river  courses.  Sections  of  the  Miocene  beds, 
however,  are  often  met  with  along  the  main  drainage  lines,  each  of 
the  great  rivers  of  Virginia  having  exposed  portions  of  the  Miocene 
for  study.  The  best  of  these  sections  occurs  at  the  famous  N'omini 
Cliflfs  a  few  miles  below  Mathias  Point  on  the  Potomac.  These  cliffs, 
although  only  two  miles  in  extent,  surpass  the  Calvert  Cliffs  in  height, 
and  yield  the  most  comprehensive  Miocene  section  in  Virginia.  Along 
the  Rappahannock  -river  the  exposures  are  not  so  important  but  the 
Miocene  is  out  through  at  intervals  over  a  territory  extending  from 
Cherry  Point  to  Mosquito  Point. 

On  the  Pamunkey  river  the  Miocene  is  first  met  with,  overlying  the 
Eocene  at  Piping  Tree.  From  here  it  may  be  traced  down  stream  some 
little  distance  before  it  finally  disappears  beneath  3'ounger  material. 
Lower  down  on  the  York  river  the  Miocene  is  met  with  once  more  six 
miles  above  Yorktown  and  again  at  the  famous  locality,  Bellefield,  where 
it  is  packed  with  fossil  remains  of  the  most  varied  character,  many  of 
them  in  a  most  perfect  state  of  preservation.  Yorktown  affords  another 
fine  exposure  of  Miocene  fossils  although  they  are  not  as  abundant  as 
at  Bellefield. 

On  the  James  river  the  Miocene  extends  from  Eichmond  some  dis- 
tance down  the  stream  but  finally  disappears  beneath  its  surface  as 
the  banks  become  occupied  by  younger  material.  The  only  other  expo- 
sures on  this  river  of  importance  are  found  at  Kings  Mill  in  the  vicinity 
of  Williamsburg.  At  this  place,  the  river  has  cut  into  a  high  bank 
exposing  a  cliff  crowded  with  finely  preserved  Miocene  fossils. 

North  Carolina 

In  North  Carolina  the  state  of  our  knowledge  regarding  the  Miocene 
is  very  imperfect.     It  is  much  obscured  by  a  cover  of  younger,  material 
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and  appears  to  occupy  isolated  areas  throughout  the  Coastal  Plain, 
although  it  is  possible  it  may  be  more  continuous  than  at  first  appears. 
The  exposures  of  the  Miocene  are  found  along  many  of  its  principal 
rivers. 

South  Carolina 

The  Miocene  in  South  Carolina  is  not  very  well  known  and  has  not 
been  carefully  differentiated  from  the  overlyiilg  Pliocene. 

Gulf  Coast 

In  Florida  the  Miocene  is  better  known  than  in  the  Carolinas,  and 
the  beds  probably  continue  around  the  southern  borders  of  the  Gulf 
States  through  Georgia,  Alabama,  Mississippi,  Louisiana  and  Texas 
into  Mexico. 

The  Chesapeake  Group  in  Maryland 

The  Miocene  deposits  of  the  Middle  Atlantic  slope  have  been  de- 
scribed under  the  name  of  the  Chesapeake  Group.  In  Maryland,  the 
materials  which  compose  the  formations  of  this  group  consist  of  clay, 
sandy-clay,  sand,  marl  and  diatomaceous  earth.  The  sandy-clay  mem- 
bers are,  when  freshly  exposed,  greenish  to  greenish-blue  but  slowly 
change  under  the  influence  of  the  weather  to  a  slate  or  drab  color. 
As  the  Miocene  beds  contain  but  little  glauconite,  it  is  not  a  difficult 
task  on  the  basis  of  lithologic  criteria  to  separate  them  from  the  Eocene 
deposits,  and  they  are  still  more  readily  distinguished  from  the  Cre- 
taceous and  Potomac  beds  beneath  as  well  as  from  the  Columbia  loams 
and  gravels  above. 

It  has  been  foynd  possible  to  separate  the  beds  of  the  Chesapeake 
Group  into  three  formations,  which  are  designated,  beginning  with 
the  oldest,  the  Calvert  formation,  the  Choptank  formation  and  the 
St.  Mary's  formation.  The  areal  distribution  of  the  several  formations 
is  shown  on  the  accompanying  geological  map.     (Plate  I.) 

THE   CALVERT   FORMATION. 

Calvert  county  has  suggested  the  name  for  this  formation  because 
of  its  typical  development  there.  In  the  famous  Calvert  Cliffs  along 
the  eastern  border  of  this  county  the  waves  of  Chesapeake  Bay  have 
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cut  an  almost  unbroken  exposure  rising  nearly  100  feet  in  height  and 
extending  from  Chesapeake  Beach  to  Drum  Point,  a  distance  of  about 
30  miles. 

Areal  Distribution. 

The  Calvert  Formation  which  lies  at  the  base  of  the  Chesapeake  Group 
in  Maryland  crosses  the  state  from  northeast  to  southwest.  On  the 
Eastern  Shore  it  is  found  in  the  southeastern  corner  of  Kent  county, 
throughout  almost  the  entire  extent  of  Queen  Anne's  and  the  northern 
portions  of  Talbot  and  Caroline  counties.  Throughout  this  region  the 
Calvert  is  so  completely  buried  beneath  the  loam  and  sand  of  the 
Columbia  formations  that  its  boundaries  cannot  with  certainty  be  estab- 
lished in  all  places.  Its  northern  boundary,  however,  appears  to  enter 
the  state  in  the  southeast  corner  of  Kent  county,  passes  over  into  Queen 
Anne's  near  Crompton,  and  then  continues  along  the  southern  bank 
of  Chester  river  and  crosses  the  southern  half  of  Kent  Island  to  the 
Bay.  The  location  of  the  southern  boundary  of  the  Calvert  formation 
cannot  be  definitely  fixed,  at  the  present  stage  of  our  knowledge.  It 
appears,  however,  to  enter  the  state  near  Greensboro  and  to  cross 
Caroline  and  Talbot  counties  as  it  passes  southwest  to  the  mouth  of 
the  Choptank  river. 

On  the  Western  Shore  the  Calvert  formation  is  found  extensively 
developed  in  Anne  Arundel,  Prince  George's,  Charles,  Calvert  and  St. 
Mary's  counties.  It  appears  as  a  long  line  of  outcrop  extending  from 
the  hills  near  the  head  of  South  river  estuary  to  a  place  on  the  Calvert 
CliflEs  near  Point  of  Eocks.  With  this  breadth,  it  extends  across  south- 
ern Maryland  from  Chesapeake  Bay  to  the  Potomac  river,  and  is  devel- 
oped along  the  latter  stream  from  the  hills  north  of  Washington  to 
the  mouth  of  the  Wicomico. 

Notwithstanding  this  great  development,  the  Calvert  formation  is 
seldom  met  with  on  the  surface  of  the  country  but  must  be  sought  in 
the  cliffs  of  the  larger  estuaries  and  in  the  walls  of  stream  gorges. 
As  on  the  Eastern  Shore  so  on  the  Western,  the  Calvert  formation  is 
covered  up  by  younger  formations.  Thus,  north  of  a  diagonal  line 
running  from  Herring  Bay  to  Popes  Creek,  which  marks  the  disappear- 
ance  of  the  Eocene  beds  beneath  tide  level,  the  Calvert  formation  rests 
on  the  Eocene  deposits  and  is  covered  up  by  loam,  sand  and  gravel 
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belonging  to  both  the  Lafayette  and  Columbia  formations,  while  south 
of  the  diagonal  line  the  Calvert  formation  occupies  the  base  of  the 
sections  and  is  overlain  with  sands  and  clays  belonging  to  the  Chop- 
tank  formation,  the  next  succeeding  member  of  the  Chesapeake  Group. 
The  northern  and  southern  margins  of  the  Calvert  fonnation,  or 
the  line  of  its  contact  with  older  and  younger  beds  respectively,  are  not 
in  all  places  definitely  known.  The  heavy  mantle  of  Lafayette  and 
Columbia  gravels  makes  it  impossible  to  locate  it  accurately  in  all 
places,  but  enough  contacts  have  been  discovered  to  establish  its  posi- 
tion in  many  instances  and  to  render  the  calculation  of  its  presence 
possible  in  others. 

Strike^  Dip  and  Thickness 

The  strike  of  the  Calvert  formation  is  in  general  from  northeast  to 
southwest,  but  due  to  erosion  and  change  in  topography  the  outcrop 
frequently  becomes  very  sinuous  and  the  strike  apparently  changes. 
Thus  on  the  Eastern  Shore,  where  the  country  is  low  and  very  flat 
and  has  been  little  dissected  by  streams,  the  outcrop  is  regular  and 
approximately  coincides  with  the  strike.  But  on  the  Western  Shore 
the  country  is  higher  and  the  streams  have  carved  out  deep  valleys, 
producing  a  most  irregular  outcrop  which  departs  widely  from  the 
direction  of  strike. 

The  dip  is,  as  a  whole,  about  11  feet  to  the  mile  toward  the  south- 
east. Apart  from  the  exposures  on  the  Calvert  and  Nomini  cliffs, 
there  are  no  good  places  for  examining  the  dip  and  as  it  must  be 
calculated  as  a  whole  over  extensive  regions,  slight  changes  which  may 
occur  in  the  dip  are  not  often  brought  to  light. 

The  full  thickness  of  the  Calvert  formation  has  been  nowhere  actu- 
ally observed.  The  formation  has  been  diagonally  truncated  above  by 
the  Choptank  and  younger  formations  under  which  it  lies  uncon- 
formably,  so  that  in  the  region  of  Davidsonville  the  Calvert  formation 
shows  only  about  50  feet  in  thickness.  We  are  fortunate  in  possessing 
a  reliable  well-record  at  Crisfield  in  Somerset  county,  which  passes 
through  the  entire  thickness  of  Miocene  strata.  In  this  well,  the 
thickness  of  the  Calvert  formation  is  apparently  about  310  feet.  Located 
as  this  is  in  the  extreme  southern  portion    of  the  state   and  well 
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down  the  dip^  the  data  probably  indicate  a  rapid  thickening  of 
this  formation  as  it  passes  southeast  toward  the  ocean.  At  Cris- 
field,  the  Calvert  formation  lies  465  feet  below  the  surface  of  the 
country,  at  Centerville  it  is  found  at  a  depth  of  81  feet  and  is  65 
feet  thick,  while  at  Chesapeake  Beach  on  the  Bay  shore  in  Calvert  county, 
a  well  which  begins  in  the  Calvert  formation  a  little  above  tide,  passes 
out  of  it  at  a  depth  of  60  feet. 

The  Calvert  formation  occupies  the  hilltops  throughout  the  northern 
portion  of  its  area  and  gradually  dips  to  lower  and  lower  levels  as  it 
passes  toward  the  southeast  until  it  finally  sinks  beneath  tide  level. 
The  line  along  which  it  finally  disappears  on  the  Western  Shore  is  a 
diagonal  line  extending  from  near  Point  of  Bocks  on  Chesapeake  Bay 
through  the  mouth  of  Indian  creek  on  the  Patuxent  to  the  mouth  of 
Wicomico  river  on  the  Potomac.  On  the  Eastern  Shore,  as  stated 
above,  the  country  is  everywhere  flat  and  no  marked  difference  in  eleva- 
tion of  the  Calvert  formation  is  discernible. 

Subdivisions. 

The  Calvert  formation  cannot  be  readily  divided  throughout  the 
Eastern  Shore,  as  it  is  so  completely  covered  up  by  younger  deposits 
that  the  bipartite  division  if  present  there  has  not  been  observed. 
On  the  Western  Shore,  however,  the  divisions  are  more  clearly  marked 
and  have  been  traced  from  Chesapeake  Bay  to  the  Potomac  river. 
The  two  divisions  into  which  the  Calvert  formation  falls  are  the  Fair- 
haven  diatomaceous  earth  and  the  Plum  Point  marls. 

Pairhaven  Diatomaceous  Earth. — This  member  lies  at  the  base 
of  the  Calvert  formation  and  is  characterized  by  the  presence  of  a  large 
proportion  of  diatoms  imbedded  in  a  very  finely  divided  quartz  matrix. 
Calcareous  material  is  present  in  this  bed  only  in  very  .small  amounts. 
Beside  diatoms,  there  are  other  Miocene  fossils,  usually  in  the  form  of 
casts,  and  organic  remains  reworked  from  the  underlying  Eocene  beds. 
Fairhaven,  Anne  Arundel  county,  where  the  beds  are  well  developed, 
has  suggested  the  name  for  this  division. 

The  contact  of  the  diatomaceous  earth  with  the  Eocene  beds  lies 
about  two  feet  beneath  a  band  of  siliceous  sandstone  from  4  to  8  inches 
in  thickness,  which  carries  casts  of  Pecten  humphreysii  and  other  Miocene 
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Fra.  3.— NEABEK   VIEW   OF  THE  CALVERT  CLIFFS  SHOWING   THE  CONTACT  OF  THE 
CHOPTANK   AND  CALVERT   FORMATIONS  AT  GOVERNOR 

RUN,    CALVERT  COUNTY. 

VIEWS   OF    MIOCENE   SECTIONS. 
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fossils.  Above  this  sandstone  is  the  diatomaceous  earth  proper.  This 
diatomaceous  bed,  which  is  about  20  feet  in  thickness,  is  greenish-blue 
when  fresh  but  weathers  to  brown  or  a  light  buff  color  on  long  exposure 
to  the  atmosphere.  In  the  extensive  pits  at  Lyons  Creek,  where  the 
material  is  being  worked  for  commerce,  the  transition  from  the  green- 
ish-blue to  buff  color  may  be  seen  in  the  masses  removed  progressing 

« 

in  concentric  rings.  In  such  specimens,  the  fresh  greenish  material  is 
found  at  the  center  passing  gradually  into  the  buff-colored  material 
toward  the  periphery. 

The  low  cliffs  which  border  Chesapeake  Bay  south  of  the  pier  at 
Fairhaven  are  composed  of  diatomaceous  earth  with  a  capping  of 
Columbia  gravel.  From  Fairhaven  the  beds  cross  southern  Maryland 
in  a  northeast-southwest  direction  following  the  line  of  strike,  and 
are  worked  at  Lyons  Creek  on  the  Patuxent  and  again  at  Popes  Creek 
on  the  Potomac.  They  may  also  be  found  at  innumerable  places  be- 
tween these  points  in  cuttings  made  by  water-ways.  North  of  this 
diagonal  line,  extending  between  Fairhaven  and  Popes  Creek,  the  diato- 
maceous beds  gradually  rise  until  they  rest  on  hilltops,  while  south 
of  the  diagonal  line,  they  gradually  disappear  below  tide. 

The  diatomaceous  earth,  on  account  of  its  porosity  and  compactness, 
is  used  in  water  filters.  It  is  reduced  readily  to  a  fine  powder  and 
makes  an  excellent  base  for  polishing  powders.  On  account  of  its 
porous  nature,  diatomaceous  earth  is  used  as  an  absorbent  in  the  manu- 
facture of  dynamite,  while  its  non-conductivity  of  heat  makes  it  a 
valuable  ingredient  in  packing  for  steam  boilers  and  pipes,  and  in 
safes.  This  latter  is  the  principal  use  to  which  it  is  put.  It  has  been 
thought  that  the  diatomaceous  earth  might  be  of  use  in  certain  branches 
of  pottery  manufacture  which  require  on  the  part  of  the  materials 
refractoriness  and  an  absence  of  color  when  burned.  Dr.  Heinrich 
Ries  tested  a  sample  of  the  diatomaceous  earth  from  Lyons  Creek  at 
cone  27  in  the  Deville  furnace  and  found  that  the  material  fused  to  a 
drop  of  brownish  glass.  The  non-refractory  character  of  the  diato- 
maceous earth  is  thus  clearly  demonstrated. 

The  Fairhaven  diatomaceous  earth  has  been  subdivided  into  three 
zones,  which  may  be  characterized  as  follows : 

Zone  1. — At  the  base  of  the  Calvert  formation  and  lying  unconform- 
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ably  on  the  Eocene  deposits  is  a  bed  of  brownish  sand  carrying  Phacoides 
contracttis.  This  stratum  varies  somewhat  in  thickness  from  place  to 
place,  but  does  not  depart  widely  from  six  feet  on  the  average. 

Zone  2. — Lying  immediately  above  Zone  1  is  a  thin  stratum  of  white 
sand  of  about  one  foot  in  thickness  which  is  locally  indurated  to  sand- 
stone. It  contains  a  large  number  of  fossils,  of  which  the  following 
are  the  most  important:  Ecphora  tricostata,  Panapea  whitfieldi,  P» 
americana,  Corbula  elevata,  Phacoides  contractus,  Venericardia  granu- 
lata,  Astarte  cuneiformis,  A.  thomasi,  Thracia  conradi,  Pecten  modi- 
sonius,  P.  humphreysii,  Chione  latilirata,  Cytherea  staminea. 

Zone  3. — This  stratum  when  freshly  exposed  consists  of  a  greenish 
colored  diatomaceous  earth  which,  on  weathering,  bleaches  to  a  white 
or  buflf-colored  deposit  breaking  with  a  columnar  parting  and  presenting 
perpendicular  surfaces.  It  is  very  rich  in  diatomaceous  matter,  the  me- 
chanical analysis  of  specimens  yielding  more  than  50  per  cent  of  diatoms. 
The  thickness  of  this  bed  varies  from  place  to  place,  but  where  it  is  pen- 
etrated at  Chesapeake  Beach  by  an  artesian  well  it  has  a  thickness  of 
about  55  feet.  At  Fairhaven,  where  it  is  well  exposed,  it  carries  large 
numbers  of  Phacoides  contractus.  This  zone  is  best  exposed  at  Popes 
Creek,  Lyons  Creek,  Fairhaven,  and  in  stream  gullies  lying  along  the 
northern  margin  of  the  Miocene  beds. 

Plum  Point  Marls. — The  Plum  Point  marls  occupy  the  remainder 
of  the  Calvert  formation  above  the  Fairhaven  diatomaceous  earth. 
Plum  Point  in  Calvert  county  where  the  beds  are  typically  developed, 
has  suggested  the  name  for  this  member.  These  marls  consist  of  a 
series  of  sandy-clays  and  marls  in  which  are  imbedded  large  numbers 
of  organic  remains  including  diatoms.  The  color  of  the  material  is 
bluish-green  to  grayish-brown  and  buff.  Fossil  remains  although 
abundant  through  the  entire  member  are  particularly  numerous  in  two 
prominent  beds  from  30  to  35  feet  apart.  These  beds  vary  in  thick- 
ness from  4^  to  13  feet.  They  may  be  easily  traced  along  the  Calvert 
Cliffs  from  Chesapeake  Beach  to  a  point  2  miles  below  Governor  Run. 
At  Chesapeake  Beach  they  lie  high  up  in  the  cliffs  and  pass  gradually 
downward  beneath  the  surface  of  the  water  as  the  formation  is  followed 
southward.  Along  the  Patuxent  river  the  Plum  Point  marls  are 
not  exposed  so  extensively  as  in  the  Calvert  Cliffs  but  they  are  visible 
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at  intervals  from  the  cliffs  below  Lower  Marlboro  southward  to 
Ben  Creek,  in  Calvert  county.  On  the  west  bank  of  the  river  they  may 
be  occasionally  seen  from  a  point  opposite  Lower  Marlboro  down  the 
stream  to  1^  miles  below  Forest  Wharf. 

On  the  Potomac  river,  the  banks  are  usually  very  low  and  composed 
of  Columbia  sand  and  gravel.  In  consequence  of  this  the  Plum  Point 
marls  are  seldom  met  with.  On  the  Maryland  side  of  the  river  they 
may  be  seen  in  the  low  cliffs  at  the  mouth  of  the  Chaptico  Bay  and  on 
the  Virginia  side  a  considerable  thickness  of  the  marls  is  exposed  the 
entire  length  of  the  Nomini  Cliffs. 

When  fresh,  the  Plum  Point  marls  and  the  Fairhaven  diatomaceous 
earth  do  not  differ  much  in  appearance  from  each  other.  The  thickness 
of  the  Plum  Point  marls  increases  constantly  down  the  dip  and  it  is 
probable  that  the  greater  portion  of  the  310  feet  of  the  Crisfield  well 
section,  which  has  been  assigned  to  the  Calvert  formation,  is  to  be 
referred  to  this  member. 

From  a  detailed  study  of  the  exposures  along  the  Calvert  Cliffs,  it 
has  been  found  possible  to  subdivide  the  Plum  Point  marls  into  12  zones. 
They  are  characterized  as  follows : 

Zone  4. — At  the  base  of  the  Plum  Point  marls  and  lying  conformably 
on  Zone  3,  the  uppermost  member  of  the  Fairhaven  diatomaceous  earth 
is  a  six-inch  deposit  of  greenish  sandy  clay  carrying  Ostrea  percrassa. 
This  zone  first  makes  its  appearance  along  the  Calvert  Cliffs  at  Chesa- 
peake Beach  and  continues  on  down  the  shore  for  about  2^  miles,  when 
it  can  be  no  longer  distinguished.  Throughout  this  distance,  the  zone 
does  not  dip  toward  the  southeast  in  harmony  with  the  other  zones 
which  are  visible  above  it,  but  actually  appears  to  rise  slightly  against 
the  dip  until  it  finally  vanishes  at  the  point  indicated.  The  erratic 
behavior  of  this  zone  would  seem  to  indicate  a  local  migration  and 
temporary  occupation  of  this  particular  area  by  Ostrea  percrassa.  This 
zone  corresponds  to  "  Zone  a  "  of  Harris.* 

Zone  5. — ^This  zone  is  developed  immediately  above  Zone  4  and  at 
Chesapeake  Beach  has  a  thickness  of  7  feet ;  as  it  is  followed  southward, 
however,  along  the  Calvert  Cliffs,  it  is  found  to  thin  rapidly  until  at 

*  Tertiary  Geology  of  Calvert  Cliffs,  Maryland.  Amer.  Jour.  Scl.,  vol.  xlv, 
1893,  pp.  21-31. 
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a  distance  of  about  2^  miles  south  of  Chesapeake  Beach  it  has  a  thick- 
ness of  only  2  feet  and  6  inches.  At  this  point  the  base  actually  lies 
higher  than  at  Chesapeake  Beach,  although  on  account  of  the  thinning 
the  top  lies  lower.  From  this  point  southward  it  dips  away  in  har- 
mony with  the  dip  of  the  other  beds  of  the  Calvert  formation.  The 
materials  making  up  this  zone  consist  of  a  greenish  sand  clay,  which 
carries  scattered  bands  of  Corhvla  elevaia. 

Zone  6. — This  zone  consists  of  a  greenish  sandy  clay  carrying  large 
numbers  of  Corhvla  elevata  which  are  distributed  thickly  throughout 
the  stratum  and  not  separated  into  scattered  bands  as  in  the  zones  im- 
mediately below  and  above  it.  At  Chesapeake  Beach,  where  this  zone 
is  best  developed,  it  attains  a  thickness  of  eight  feet,  but  thins  rapidly 
toward  the  south,  like  the  two  preceding  ones,  until  at  a  point  2^ 
miles  south  of  Chesapeake  Beach  it  has  diminished  to  a  thickness  of 
two  feet.  From  this  place  it  continues  at  about  the  same  thickness 
until  it  finally  disappears  beneath  the  beach  at  Plum  Point. 

Zone  7. — Lying  immediately  above  the  last  is  a  layer  of  greenish 
sandy  clay  carrying  scattered  bands  of  Corbida  elevata,  resembling 
very  much  in  appearance  Zone  5. 

Zone  8. — This  stratum  is  lithologically  like  those  immediately  pre- 
ceding, but  varies  from  them  in  either  being  devoid  of  fossils  or  in 
carrying  only  a  few  poorly  preserved  fossil  casts  of  a  Corhula,  which  is 
probably  Corhula  elevata.  It  consists  of  a  greenish  sandy  clay  varying 
from  9  to  15  feet  in  thickness.  It  may  be  best  seen  along  the  Calvert 
Cliffs  from  Chesapeake  Beach  to  Plum  Point. 

Zone  9. — This  zone  consists  of  greenish  and  greenish  blue  sandy  clay 
carrying  scattered  layers  of  Corhula  elevata  and  varying  in  thickness 
from  6  feet  at  Chesapeake  Beach  to  2  feet  at  Plum  Point. 

Zone  10. — On  account  of  its  great  and  varied  assemblage  of  fossils 
this  stratum  is  the  most  conspicuous  zone  in  the  entire  Calvert  forma- 
tion. It  conists  of  a  grayish  green  or  a  yellow  to  a  brown  sandy  clay 
varying  in  thickness  from  6  to  9  feet  and  is  continuously  exposed 
along  the  Calvert  Cliffs  from  Chesapeake  Beach  till  it  dips  below  tide 
two  or  three  miles  south  of  Plum  Point  Wharf.  The  following  is  a 
partial  list  of  the  fossils  found  in  this  zone:  Turriiella  indentata, 
Phacoides  anodonta,  Crassatellites  melinus,  Astarte  cuneiformis,  Ostrea 
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seUaformis,  Pecten  madisonius,  MacrocaUista  marylandica,  Atrina  har- 
risii.  Area  suhrostrata,  Olycimeris  parUis,  etc.  It  corresponds  to  "  Zone 
b  "  of  Harris/ 

Zone  11. — ^This  stratum  consists  of  a  greenish  blue  to  a  brown  sandy 
clay  changing  locally  to  a  sand.  It  thickens  somewhat  as  it  passes 
down  the  dip  from  5  feet  where  it  is  exposed  in  the  bluffs  at  Chesa- 
peake Beach  to  13  feet  IJ  miles  south  of  Plum  Point  Wharf  where  it 
approaches  tide  level.  It  is  unfossiliferous  or  carries  a  few  imperfect 
fossil  casts. 

Zone  12. — ^When  typically  developed,  this  zone  consists  of  a  brownish 
sandy  clay,  although  at  times  it  changes  to  a  bluish  color.  In  many  of 
its  exposures  only  imperfect  fossil  casts  can  be  distinguished,  but  in 
other  places  it  is  found  to  carry  Ecphora  quadricosiata  var,  umbilicata, 
Venus  mercenaria,  Cytherea  staminea,  etc.  It  varies  in  thickness  from 
two  to  four  feet  and  corresponds  to  "  Zone  c  "  of  Harris.* 

Zone  13. — The  materials  of  this  zone  consist  of  a  bluish  sandy  clay 
more  or  less  changed  in  sections  to  a  yellowish  or  brownish  color.  It 
carries  imperfect  fossil  casts  and  varies  in  thickness  from  32  feet  at 
Chesapeake  Beach  to  10  feet  at  a  point  one  mile  south  of  Parker  Creek, 
thus  gradually  thinning  as  it  passes  down  the  dip. 

Zone  14. — The  materials  which  make  up  this  stratum  consist  of  a 
brownish  to  yellowish  sandy  clay  abundantly  supplied  with  Isocardia 
fraterna.  It  varies  in  thickness  from  2  to  7  feet  and  corresponds  to 
"  Zone  d  "  of  Harris.* 

Zone  15. — This  zone  is  the  uppermost  member  of  the  Calvert  forma- 
tion and  consequently  has  been  considerably  eroded  so  that  its  true 
thickness  is  not  definitely  known.  It  consists  of  a  yellowish  sandy  clay 
grading  down  locally  into  yellowish  sand  at  its  lower  portions.  At  a 
point  one  mile  south  of  Plum  Point  Wharf  this  zone  shows  a  greater 
thickness  than  anywhere  else  along  the  Calveri;  Cliffs;  at  that  place  it 
measures  48^  feet.  Sections  north  and  south  of  this  point  have 
either  been  in  great  part  replaced  by  Pleistocene  sand  or  have  suffered 
by  the  unconformable  overiapping  of  the  Choptank  formation. 

*  Loc.  clt. 
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THE  CHOPTANK  FORMATION. 

The  Choptank  river  has  suggested  the  name  for  this  formation  be- 
cause of  its  great  development  on  the  northern  bank  of  that  estuary  a 
short  distance  below  Dover  Bridge.  In  this  locality  the  Choptank 
formation  is  very  fossiliferous  and  may  be  seen  at  the  base  of  a  low 
clifE  which  borders  the  stream  for  some  distance. 

Areai  Distribution. 

The  Choptank  formation,  which  constitutes  the  second  member  of 
the  Chesapeake  Group  in  Maryland  and  lies  immediately  above  the 
Calvert  formation,  is  found  in  Caroline,  Talbot  and  Dorchester  counties 
on  the  Eastern  Shore,  and  Anne  Arundel,  Calvert,  Prince  George^s, 
Charles  and  St.  Mar/s  counties  on  the  Western  Shore.  On  the  Eastern 
Shore  the  Choptank  formation  is  so  completely  buried  beneath  the 
surface  cover  of  Columbia  sand  and  loam  that  its  exact  areal  distribu- 
tion is  not  definitely  known.  Its  presence,  however,  has  been  detected 
in  the  area  indicated  in  numerous  mart  pits  and  well  borings,  although 
the  location  of  its  northern  and  southern  boundaries  is  largely  a  matter 
of  conjecture.  The  northern  boundary  appears  to  enter  Caroline  county 
a  little  northeast  of  Greensboro  and  from  there  crosses  in  a  south- 
western direction  to  th^  mouth  of  the  Choptank  river.  The  southern 
boundary  follows  a  parallel  course,  cutting  across  southern  Caroline 
county,  crossing  the  Choptank  river  not  far  from  Cambridge  and  reach- 
ing the  Bay  in  about  the  middle  of  Taylor  Island. 

In  Calvert  county,  on  the  Western  Shore,  the  Choptank  formation  is 
not  so  much  obscured  by  the  Columbia  deposits  as  it  is  in  the  counties 
of  the  Eastern  Shore.  It  may  be  found  in  a  long  line  of  outcrops  ex- 
tending from  the  hilltops  just  west  of  Herring  Bay  to  a  place  on  the 
Calvert  Cliffs  a  little  distance  north  of  Cove  Point.  It  is  also  found 
at  intervals  along  the  Patuxent  river,  but  west  of  this  estuary  it  is 
almost  as  much  obscured  by  younger  deposits  as  on  the  Eastern  Shore. 
The  boundaries  of  the  Choptank  formation  in  Calvert  county,  although 
in  part  conjectural,  are  better  known  than  in  any  other  portion  of 
southern  Maryland,  but  the  limitations  set  to  its  distribution  in  certain 
parts  of  Prince  George's  and  Charles  counties  have  been  determined 
more  by  calculation  than  from  observation.    They  are  believed,  how- 
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ever,  to  be  approximately  correct  and  are  fixed  as  accurately  as  our 
present  knowledge  warrants. 

The  streams  of  the  Western  Shore  have  cut  deeper  and  more  ramifying 
channels  than  those  of  the  Eastern  Shore  and  the  contact  of  the  Chop- 
tank  with  the  Calvert  formation  appears  consequently  very  irregular. 
The  northern  border  of  the  Choptank  formation  extends  in  a  N".  E.- 
S.  W.  direction  from  the  hills  west  of  Herring  Bay  to  the  flat  country 
at  the  head-waters  of  Wicomico  river.  The  southern  border  of  the 
Choptank  formation  is  also  a  diagonal  line  running  approximately  par- 
allel with  the  northern  border  and  extending  from  near  Cove  Point  on 
Chesapeake  Bay  to  the  mouth  of  Flood  Creek  on  the  Potomac  river. 
This  last  locality  is  only  approximately  fixed  as  the  Miocene  beds  in 
this  region  are  obscured  by  younger  deposits.  The  point  where  the 
Choptank  formation  dips  below  the  tide  cannot,  however,  be  very  far  from 
the  locality  indicated. 

Strike,  Dip  and  Thickness, 

The  strike  of  the  Choptank  formation  is  in  general  from  northeast 
to  southwest;  but  due  to  erosion,  particularly  on  the  Western  Shore, 
as  pointed  out  above,  the  outcrop  is  very  sinuous,  and  the  strike  appears 
to  change  locally.  On  the  Eastern  Shore,  as  tlie  country  is  extremely 
flat,  the  rivers  have  not  opened  up  extensive  drainage  lines  and  the  out- 
crop is  therefore  approximately  parallel  to  the  strike. 

The  dip  does  not  appear  to  be  constant  throughout  the  entire  extent 
of  the  formation.  In  Calvert  county,  where  the  Choptank  is  best 
exposed,  the  northern  portion  of  the  formation  down  to  Parkers  Creek 
seems  to  lie  almost  horizontal;  but  south  of  this  point  the  base  of  the 
formation  dips  away  at  about  10  feet  to  the  mile.  Due  to  this  struc- 
ture, the  Choptank  formation  occupies  hilltops  in  the  northern  por- 
tion of  its  area  and  gradually  occupies  lower  and  lower  levels,  until  in 
the  southern  portion  of  its  area  it  is  found  in  river  bottoms  and  finally 
disappears  beneath  tide.  The  best  place  to  examine  the  dip  of  the 
Choptank  formation  is  along  the  Calvert  CliflEs  between  Parker  Creek 
and  Point  of  Rocks.  Here  an  almost  imbroken  exposure  of  the  Chop- 
tank  may  be  seen  dipping  gradually  toward  the  southeast. 

The  thickness  of  the  Choptank  formation  is  variable.     In  the  Xomini 
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Cliffs,  Virginia,  it  is  present  as  a  50-foot  bed  between  the  Calvert  forma- 
tion below  and  the  St.  Mary's  formation  above.  This  is  the  thickest 
exposure  which  is  open  to  direct  observation.  In  the  well  section  at  Cris- 
field,  mentioned  above  in  connection  with  the  Calvert  formation,  the 
Choptank  formation  attains  a  thickness  of  about  175  feet.  It  will  thus 
be  seen  that  the  Choptank  formation,  like  the  Calvert,  thickens  as  it 
passes  down  the  dip. 

Character  of  Materials. 

The  materials  composing  the  Choptank  formation  are  extremely  vari- 
able. They  consist  of  fine,  yellow,  quartz  sand,  bluish-green  sandy- 
clay,  slate-colored  clay  and,  at  times,  ledges  of  indurated  rock.  In 
addition  to  these  materials,  there  are  abundant  fossil  remains  dissemi- 
nated throughout  the  formation.  The  sand  phase  is  well  shown  in 
the  Calvert  Cliffs  from  Parker  Creek  southward  to  Point  of  Rocks. 
The  sandy-clay  and  clayey  members  may  be  seen  in  the  same  cliffs  near 
Point  of  Rocks  and  southward.  The  indurated  rock  is  well  shown  in 
Drum  Cliff  on  the  Patuxent  and  at  Point  of  Rocks,  and  the  fossil  re- 
mains are  seen  typically  developed  on  the  Choptank  river,  at  Drum 
Cliff  and  at  Governor  Run. 

Stratigraphic  Relations. 

The  Choptank  formation  lies  unconformably  on  the  Calvert  forma- 
tion. This  unconformity  is  in  the  nature  of  an  over-lap  but  is  not 
easily  discernible  even  where  the  contact  is  visible.  The  best  place  to 
observe  the  unconformity  is  in  that  portion  of  the  Calvert  Cliffs  just 
below  the  mouth  of  Parker  Creek.  Even  here,  the  unconformity  can- 
not be  seen  while  standing  on  the  beach  but  may  be  observed  from  a 
boat  a  short  distance  from  the  shore.  The  unconformity  of  the  Chop- 
tank  on  the  Calvert  formation  is  also  proved  from  the  fact  that  at  the 
above-mentioned  locality  the  fossil  bed  which  lies  lowest  in  the 
Choptank  formation  rests  on  the  Calvert,  while  at  Mt.  Harmony  and 
northward  the  upper  fossil  bed  of  the  Choptank  rests  on  the  Calvert 
formation.  There  are  also  certain  differences  between  the  fauna  of 
the  Calvert  and  that  of  the  Choptank.  How  far  this  imconformity 
continues  down  the  dip  after  the  beds  disappear  from  view  is  not 
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known,  as  the  data  from  well  records  are  too  meagre  to  draw  any  con- 
clusion regarding  this  question.  Above,  the  Choptank  formation  lies 
conformably  beneath  the  St.  Mar/s  formation. 

Siib  divisions. 

Zone  16. — This  zone  varies  in  composition  from  yellowish  sand  to 
bluish  or  greenish  sandy  clay.  It  is  about  10  feet  thick  and  may  be 
found  exposed  along  the  Calvert  ClijBfs  from  near  Parker  Creek  south- 
ward to  a  point  a  little  north  of  Flag  Pond,  where  it  disappears  be- 
neath the  beach.  Where  the  Choptank  first  makes  its  appearance  in 
the  Calvert  Cliffs  at  Parker  Creek  this  zone  is  absent,  and  Zone  17  of 
the  Choptank  rests  immediately  upon  Zone  15  of  the  Calvert.  Zone  16 
is  for  the  most  part  unfossiliferous,  although  about  3  miles  south  of 
Governor  Run  a  few  fossils  have  been  discovered  in  it,  of  which  the 
following  are  among  the  number:  Ecphora  quadricostcUa,  Venus 
campechiensis  var.  cuneata,  Dosinia  acetabulum,  Phacoides  contractus,  etc. 
Zone  17. — The  Choptank  formation  carries  two  well-defined  fossil 
zones.  Of  these,  Zone  17  is  the  lower  one.  The  material  composing 
this  stratum  is  mostly  yellow  sand  along  the  Calvert  Cliffs.  It  is 
almost  entirely  composed  of  fossils,  the  yellow  saud  simply  filling  in  the 
spaces  between  the  organic  remains.  The  fauna  of  this  zone  is  extremely 
large,  but  the  following  will  suffice  to  give  an  idea  of  some  of  the  types : 
Ecphora  quadricostata,  TurrUella  plehia,  Panopea  americana,  Corbula 
idonea,  C,  cuneata.  Metis  biplicata,  Macrocallista  marylandica,  Venus 

\»  mercenaria,   V.  campechiensis  var,   cuneata,  Dosinia  acetaiulum,  Iso- 

cardia  fraterna,  Cardium  la^ueatum,  Crassatellites  turgidulus,  Astarte 
thisphila,  Pecten  coccymelus,  P.  mxidisonius,  Melina  m/ixillata.  Area 
staminea,  etc.  This  zone  makes  its  appearance  along  the  Calvert 
Cliffs  at  Parker  Creek,  where  it  is  about  6  feet  in  thickness,  and  is 
continuously  exposed  until  it  dips  beneath  tide  a  little  north  of  Flag 

;  Pond.     It  may  also  be  seen  at  various  points  on  the  Patuxent  River  and 

on  the  Eastern  Shore.  Zone  17  appears  to  thicken  considerably  south- 
westward  along  the  strike,  for  where  best  exposed  on  the  Patuxent  River, 
as  near  the  mouth  of  St.  Leonards  Creek,  it  is  at  least  18  feet  thick,  and 
over  30  feet  thick  at  Drum  Cliff.     This  zone  corresponds  to  **  Zone  e  "  of 

Harris.^ 

*Loc.  clt. 
f 
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Zone  18. — This  zone  is  for  the  most  part  unfossiliferous,  although 
in  places  it  carries  some  imperfect  fossils  and  fossil  casts.  The  mate- 
rial of  which  it  is  composed  is  for  the  most  part  yellowish  sand  above 
but  grades  down  into  bluish  clay  below  and  at  times  the  entire  stratum 
is  composed  of  bluish  clay.  In  thickness  it  varies  from  18  to  22  feel 
along  the  Calvert  Cliffs  and  is  continuously  exposed  along  the  Calvert 
Cliflfs  from  Parker  Creek  to  a  point  a  few  miles  south  of  Flag  Pond. 
Where  this  zone  is  exposed  at  Drum  Cliff  it  is  thinned  down  to  about  8 
feet  in  thickness. 

Zone  19. — ^This  constitutes  the  upper  of  the  two  great  fossiliferous 
zones  of  the  Choptank  formation.  Like  Zone  17  it  is  composed  almost 
entirely  of  fossils  with  the  interstices  filled  with  reddish  and  yellow 
sand.  It  varies  in  thickness  from  12  to  15  feet  along  the  Calvert  Cliffs 
and  is  continuously  exposed  from  Parker  Creek  southward  to  near 
Cove  Point,  where  the  stratum  dips  beneath  the  beach.  The  following 
is  a  partial  list  of  fossils  found  within  this  zone:  Balanus  concavus, 
Corbvla  idonea,  Macrocallista  marylandica,  Dosinia  acetabulum,  Cardium 
laqueatum,  Phacoides  wnodonta,  Crassatellites  marylandicus,  Astarte  thiS" 
phila,  Ostrea  carolinensis,  Pecten  madisonvus.  Area  stamineaj  etc.  This 
zone  corresponds  to  "  Zone  f  "  of  Harris.* 

Zone  20. — ^This  zone  lies  at  the  top  of  the  Choptank  formation.  It 
consists  of  greenish  sand  which  is  frequently  oxidized  to  a  red  color, 
and  at  times  it  carries  bands  of  clay.  It  seems  to  be  devoid  of  fossils 
and  is  15  feet  thick,  although  it  has  frequently  suffered  by  erosion.  It 
may  be  best  seen  near  Flag  Pond,  where  it  is  overlain  by  the  St.  Mar/s 
formation. 

THE  ST.  Mary's  formation. 

The  name  of  this  formation  has  been  suggested  by  St.  Mary's  county 
on  account  of  its  great  development  within  that  region.  The  forma- 
tion is  found  exposed  in  numerous  places  along  the  St.  Mary's  river,  in 
the  vicinity  of  St.  Mary's  City  as  well  as  along  the  southern  bank  of 
the  Patuxent  river. 

Areal  Distribution. 

The  St.  Mary's  formation,  like  the  Calvert  and  the  Choptank  forma- 
tions, crosses  the  state  from  northeast  to  southwest.     On  the  Eastern 

*Loc.  cit. 
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Shore,  it  is  present,  if  at  all,  in  Caroline,  Talbot,  Wicomico  and  Dor- 
chester counties.  This  region,  however,  is  covered  by  a  heavy  mantle 
of  sand  and  loam  so  that  it  has  never  been  found  extensively  developed  on 
the  surface,  nor  is  there  any  paleontological  evidence  of  its  presence  in  the 
records  of  excavations  and  well  borings.  This  surface-cover  makes  it 
extremely  diflScult  to  fix  definitely  the  northern  and  southern  boundaries 
of  the  formation,  and  the  lines  which  indicate  them  on  the  map  are 
only  approximately  correct.  The  northern  boundary  of  the  St.  Mary's 
formation  probably  enters  Caroline  county  about  midway  between  Den- 
ton and  Federalsburg,  runs  southwest,  passing  south  of  Cambridge  and 
on  to  Chesapeake  Bay.  The  southern  boundary  doubtless  runs  in  a 
direction  approximately  parallel  to  the  northern  one.  It  probably 
enters  the  state  in  the  northern  part  of  Wicomico  county  and  then  runs 
southwest  to  the  mouth  of  the  Honga  river.  Throughout  this  region, 
the  country  is  low  and  flat.  Streams  have  not  opened  up  channels  of 
any  importance,  and  the  occurrence  of  the  St.  Mary's  formation  must  be, 
consequently,  nearly  coincident  with  the  line  of  strike. 

On  the  Western  Shore  the  St.  Mary's  formation  is  found  developed 
in  southern  Calvert  and  in  southern  St.  Mary's  counties.  In  this 
region,  also,  it  is  very  much  obscured  by  a  mantle  of  younger  material 
belonging  to  the  Columbia  group  and  is,  therefore,  seldom  seen  on  the 
surface.  Good  exposures,  however,  are  found  along  the  Bay  shore,  the 
Patuxent  river  and  its  tributaries  and  in  the  banks  of  the  St.  Mary's 
river.  The  most  extensive  exposure  is  found  in  Calvert  county  along 
the  Bay  shore  from  Point  of  Eocks  to  Drum  Point.  Other  exposures 
are  found  on  both  banks  of  the  Patuxent  river.  In  St.  Mary's  county, 
exposures  may  be  seen  one-half  mile  west  of  Millstone  on  the  Patuxent 
river,  where  the  beds  contain  beautiful  clusters  of  gypsum  crystals,  and 
along  St.  Johns  Creek  and  Mill  Creek.  On  St.  Mary's  river,  the  forma- 
tions are  exposed  at  intervals  from  Windmill  Point  up  the  stream  toward 
its  head-waters. 

The  northern  boundary  of  the  St.  Mary's  formation  on  the  Western 
Shore  is  very  sinuous  and  can  only  be  approximately  located  on  account 
of  the  cover  of  surface  loams  which  obscure  the  underlpng  formation. 
The  exact  location  of  the  southern  border  is  also  a  matter  of  conjec- 
ture, but  cannot  be  very  far  from  correct.     Marls  belongin.fif  to  the  Si;. 
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Mary^s  formation  have  been  found  outcropping  just  west  of  St.  Jerome 
Creek  and  in  the  head-waters  to  the  east  at  Smith  Creek.  In  the 
extreme  southern  portion  of  St.  Mary's  county,  however,  the  St.  ^Mary's 
formation  seems  to  have  been  removed  and  loams  and  clays  belonging  to 
the  Columbia  group  deposited  in  its  stead. 

Strike,  Dip  and  Thickness. 

The  strike  of  the  St.  Mary's  formation,  like  that  of  the  two  pre- 
ceding ones,  is  from  northeast  to  southwest.  On  the  Eastern  Shore, 
the  occurrence  and  strike  are  approximately  coincident;  on  the  Western 
Shore,  however,  due  to  the  greater  diversity  in  the  topography,  the 
outcrop  is  extremely  irregular  and  departs  very  widely  from  the  direc- 
tion of  strike.  The  St.  Mary^s  formation  rests  conformably  on  the 
underlying  Choptank  and  is  overlain  unconformably  by  younger  mate- 
rials.    The  dip  averages  about  10  feet  to  the  mile  toward  the  southeast. 

The  thickness  of  the  St.  Mary's  formation  varies  from  nothing  to 
about  280  feet.  In  the  hilltops  south  of  Prince  Frederick,  where  the 
dip  carries  the  formation  up  to  an  elevation  of  100  feet  or  more,  the 
thickness  thins  down  gradually  to  nothing;  while  in  the  well  boring 
at  Crisfield  it  occupies  a  thickness  of  about  280  feet,  although  it  is 
possible  that  the  upper  portion  of  this  may  be  Pliocene. 

Character  of  Materials. 

The  materials  composing  the  St.  Mary's  formation  consist  of  clay, 
sand  and  sandy  clay.  As  exposed  in  Maryland,  it  is  typically  a  greenish- 
blue  sandy  clay  bearing  large  quantities  of  fossils  and  resembling  very 
closely  the  sandy  clay  of  the  Calvert  formation  described  above.  Locally, 
the  beds  have  been  indurated  by  the  deposition  of  iron  and  again  in 
other  localities,  notably  on  the  south  bank  of  the  Patuxent  river  about 
one-half  mile  west  of  Millstone  Landing  and  again  near  Windmill 
Point,  clusters  of  radiating  gypsum  crystals  are  found. 

Stratigraphic  Relations, 

The  St.  Mary's  formation  lies  unconformably  on  the  Choptank  forma- 
tion. It  is  overlain  unconformably  by  clays,  loams,  sands  and  gravels 
belonging  to   various   members   of   the    Columbia   group.     There   are 
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certain  faunal  differences  which  separate  it  from  the  Choptank  forma- 
tion.    It  has  been  subdivided  into  the  following  zones : 

Subdivisions. 

Zone  21. — This  zone  lies  at  the  base  of  the  St.  Mary's  formation  and 
conformably  on  the  Choptank  formation.  It  consists  of  a  drab  clay 
carrying  sand  bands  of  about  the  same  color  and  appears  to  be  devoid 
of  fossils.  It  may  best  be  seen  aong  the  cliffs  south  of  Flag  Pond, 
where  it  has  a  thickness  of  about  15  feet. 

Zone  22. — ^Lying  immediately  above  the  last  mentioned  stratum  is 
another  band  of  drab  clay  in  which  thin  beds  of  fossils  are  developed. 
These  first  made  their  appearance  in  the  cliffs  south  of  Flag  Pond, 
and  although  the  continuity  of  this  bed  is  interrupted  along  the  Bay 
shore  by  talus  slopes  and  overgrowth  of  woodland,  still  it  is  believed  to 
be  continuous  with  the  fossil-bearing  beds  at  the  base  of  the  cliff  at 
Cove  Point.  The  following  are  some  of  the  more  important  fossils 
found  in  this  zone:  Balanus  concavus,  Terebra  inomata,  Mangilia 
parva,  Nassa  percUta,  Calumbella  communis,  Ecphora  qv^adricostata, 
Turritella  plebeia,  T.  varidbilis,  Polynices  heros,  Corbula  inoequalis.  Pec- 
ten  jeffersonius.  Area  idonea,  etc.  This  stratum  is  about  14  feet  in 
thickness.     It  corresponds  to  "  Zone  g  "  of  Harris.* 

Zone  23. — This  zone  is  composed  of  drab  clay  and  sand.  It  has  suf- 
fered considerably  from  erosion,  but  along  the  Calvert  Cliffs  it  carries 
some  fossils  of  which  Turritella  plebeia  is  the  most  important.  It  shows 
a  thickness  of  30  feet  but  is  unconformably  overlain  by  the  Pleistocene 
sands  and  gravels. 

Zone  24. — A  break  in  the  stratigraphic  continuity  of  the  St.  Mar/s 
formation  occurs  south  of  Drum  Point  and  the  exact  relation  of  this 
zone  to  those  preceding  is  not  definitely  known.  It  is  believed,  how- 
ever, to  lie  very  close  to  Zone  24.  At  Chancellor  Point  on  the  St.  Mary's 
river,  where  it  has  been  studied,  15  feet  of  bluish  sandy  clay  are  ex- 
posed, overlain  unconformably  by  Pleistocene  loams.  At  this  place  a 
large  number  of  fossils  are  present,  of  which  the  following  may  be 
mentioned:  Acteon  ovoides,  Retusa  marylandica,  Terebra  curvilirata, 
Conus  diliivianus,  Surcula  engonata,  Fulgur  fusiforme,  Turritella  varior 

'  Loo.  cit. 
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bills,  Panopea  goldfiissi,  CcUIoeardia  snijana,  Venui  cain.pechiensis  var. 
morioni,  Iso^ardifi  fratema,  Pha^oides  anodonia,  Pecten  madlwniu^,  P. 
jeffersonius,  etc. 

Local  Secttoks. 

The  foriTiations  and  zon^s  described  ii\>ove  are  based  on  a  larj^e  num- 
ber of  local  sections  found  scattered  thronghout  the  Miocene  area  of 
Man'Iand.  Tlie  most  continnon?;  and  complete  series  of  sections  is  found 
along  Chesapeake  Bay  from  Fairhaven  southward  to  Drum  Point,  but 
other  instructive  and  important  sections  are  found  in  the  valleys  of  the 
Potomac  and  Patuxent  ri\^rs  and  along  many  of  the  rivers  of  the 
Eastern  Shore. 

CHKSAPEAKB    BAY    SECTIONS. 

The  mo??t  complete  section  of  the  Miocene  deposits  along  the  Atlantic 
Coast  occurs  in  the  famous  Calvert  ClitTs  from  Chesapeake  Beach,  south- 
ward to  Drum  Point.  Throuizhout  this  distance  the  bluffs  yield  a  com- 
plete sequence  of  the  various  beds  of  the  formations,  and  die  fossils  are 
numerous  and  usually  very  well  preserved.  The  entire  Chesapeake  Bay 
section  is  given  in  detailed  columnar  sections  in  Plate  Y,  and  tlie  rela- 
tions of  zone  to  zone  indicated.  The  detailed  description  of  each  of  tiiese 
sections  will  now  be  given. 

r.     Section  on  d  southern  branch  of  Lyons  Creek. 

.'  White  diatomaceous  clay  CZane  3) 5 

^  '  White  sandstone  containing  foUowin^fosBils:  Ecphom 
^  .g  I  tricostata,  f^anopea  vcKitfieldi,  T,  arnieruuma,  CorbuJa 
S  "3  J  elevaUi,  PT^neoides  contracttM.  Ye-nericardia  granu- 
•5  S  lata,  Asta^te  cuneiform  is.  A,  tKonnasi,  Thracia.  cotv- 

radi.    Pecten    madisonins,    P.    humphreysii,    Chione 

latilirata,  C)ftherea  staminea  (Zon«  2) 1 

Brown  sand  containing  Fhaciodes  contractus  (Zone  1)      « 
Boc^tie  Greenish  gti^y  sandy  clay. 35 


Miocene. 


I 


Total 4T 


li.    Section  at  PairTiapen,  one-hatf  mile  south  of  icharf. 


fneistocene. 


Mloe^ne. 


d 
ft 

Is 


Feet, 

Gravel,  sanfl  and  cMny. . , 10 

Diatomaceows  sandy  clay  bleached  to  a  whitish  color, 
jointed  so  as  to  have  a  tmifOi  coltimnar  appearance 

carrying  Phacoidra  rontrartu&  (Zone  3,  In  part) 24 

Dlatomaceotis  greenish  sandy  clay  breaking  with  con- 
eoldal  f  fact  tire,  carrying  Phaeoide$  contractus  and 
bearing  rolled  and  reworked  fonsils  from  Eocene  in 
lower  gi^t!  f^Pt  (/ione  3,  in  part) 36 


Total 


70 
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Miocene. 


a 

O   o 


Eocene. 


in.    Section  at  Chesapeake  Beach. 

Feet.    Inches. 

Yellow  sandy  clay  (Zone  15) 9 

Yellow  sandy  clay  (Zone  14) 5 

Blue  sandy  clay  changing  to  yellowish  brown 
sandy  clay  in  the  upper  12  feet,  fossiliferous 
throughout  upper  portion  (Zone  13) 32 

Greenish  brown  sandy  clay  bearing  fossil  casts 

(Zone   12) 2        6 

Greenish  brown  sandy  clay  (Zone  11) 5 

Grayish  green  sand  containing  some  clay  con- 
taining following  fossils:  Turritella  inden- 
tata,  Ph^icoides  anodontat  CrassatelUtea  meli- 
nu8,  Astarte  cuneiformis,  Ostrea  sellwformia, 
Pecten  madisonius,  Macrocallista  marylandica, 
Atrina  harrisii,  Area  suhrostrata,  Chlycimeris 
parilis,  etc.   (Zone  10)    6 

Greenish  sandy  clay  carrying  scattered  layers 
of  Corhula  elevata    (Zone  9)  6 

Greenish  sandy  clay  apparently  devoid  of  fos- 
sils   (Zone   8) 9 

Greenish  sandy  clay  carrying  scattered  layers 
of  Corbula  elevata  (Zone  7) 6 

Greenish  sandy  clay  carrying  large  numbers  of 
Corbula  elevata  (Zone  6) 8 

Greenish  sandy  clay  carrying  Thracia  conradi 
(Zone    5) 7 

Greenish  sandy  clay  carrying  Ostrea  percrassa 

(Zone   4) 6 

Bluish-green  sandy  clay  revealed  in  well-boring 
(Zone  3,  2  and  1) 62 

Glauconitic   sandy   clay 

Total 97 


IV.    Section  2.5  miles  south  of  Chesapeake  Beach. 


Pleistocene. 


Miocene 


a 

4J      O 


Feet.    Inches. 


Yellowish  sandy  loam 7 

Yellow  sandy  clay  (Zone  15) 19 

Fossiliferous  yellowish  sandy  clay  with  an  in- 
durated portion  at  top  (Zone  14) 5 

Brownish  and  bluish  sandy  clay  containing  im- 
perfect fossil  casts  (Zone  13) 27 

Chocolate  colored  sandy  clay  carrying  imper- 
fect fossil  casts  (Zone  12) 3 

Unfossiliferous  blue  clayey  sand  (Zone  11) ... .      9 
Fossiliferous  brown  sand  and  clay  (Zone  10)..       8 

Fossiliferous  bluish  clayey  sand  (Zone  9) 3 

Brownish  sand  and  clay  containing  poorly  pre- 
served casts  of  Corbula  (Zone  8) 15 

Brownish  sandy  clay  containing  scattered  bands 

of  Corbula  elevata  (Zone  7) 2 

Bluish  clayey  sand  carrying  large  numbers  of 

Corhula  elevata  (Zone  6) 2 

Bluish  clayey  sand  carrying  scattered  bands  of 

Corbula  elevata  (Zone  5) 2 

Bluish  clayey  sand  carrying  Ostrea  percrassa 

(Zone   4) 

Fossiliferous  bluish  clayey  sand  (Zone  3) 4 

Total 107 


6 
6 

6 
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Pleistocene. 


Miocene. 


"I 


V.    Section  one  mile  north  of  Plum  Point. 

Feot.    Inches. 

Yellowish  sandy  loam 7 

Yellowish  sandy  clay  (Zone  15) 19 

Yellowish    sand    carrying    Isocardia    fraterna 

(Zone    14) 7 

Bluish  and  brownish  sandy  clay  (Zone  13) 25 

Brownish  sand    (Zone  12).... 4  6 

Bluish  clay  grading  downward  into  brown  sand 

(Zone    11) 10  6 

Yellowish  brown  sandy  clay  bearing  the  following 
fossils:  Siphonalia  devexa.  Ecphora  tricoa- 
tatUf  Turritella  plebeia,  T.  variabilis;  T.  vor 
riabilis  var,  cumherlandia,  Polynices  heros, 
Corhula  inwqualiSf  Phacoides  anodonta,  Cras- 
satellites  melinus,  Astarte  cuneiformis,  Pecten 
m^disonius,  Venus  rileyi,  chione  latilirata, 
Cytherea  staminea^  Melina  maxillata,  Atrina 
Tiarrisii,  Area  subrostrata,  Olycimeris  parilis, 
etc.  (Zone  10). 
Bluish  green  clayey  sand  carrying  Corbula  ele- 

vata    (Zone   9) 2 

Bluish   green   clayey   sand   carrying   imperfect 

casts  of  Corbula  elevata  ( ?)    (Zone  8) 10 

Bluish  green  clayey  sand  containing  large  num- 
bers of  Corbula  elevata  (Zone  6) 3 

Bluish    green    clayey    sand    containing    fossil 
casts  of  Corbula  elevata  (Zone  5) 3 

TJotal 100 


Pleistocene. 


Miocene. 


d 
>  2 


VI.    Section  at  Plum  Point. 

Feet. 

Yellowish  sandy  loam  and  gravel 14 

Yellowish    sandy    clay    bearing   characteristic    fossils 

(Zone    10) 2 

Greenish  sandy  clay  carrying  scattered  layers  of  Cor- 
bula elevata  ( Zone  9 ) 2 

Greenish  blue  clayey  sand  carrying  few  imperfect  fos- 
sils   (Zone  8)    10 

LBluish  clayey  sand  carrying  Corbula  elevata  (Zone  6)       1 

Total    29 


VII. 


Miocene. 


t^    o 

o  5 

o 


Section  one  mile  south  of  Plum  Point  Wharf. 

Feet.    Inches. 

Fossilifereus  yellowish  sandy  clay  grading  into 
yellow  sand  in  its  lower  portions  (Zone  15)     48  6 

Brownish  sandy  clay  containing  Isocardia  fra- 
terna ( Zone  14 ) 7 

Bluish  clay  breaking  with  conchoidal  fracture 

(Zone  13)    13  6 

Brownish  sandy  clay  carrying  imperfect  fossil 
casts    (Zone   12)    2  6 

Unfossiliferous  bluish   clay    (Zone  11) 11 

Greenish  sand  bearing  characteristic  fossils 
(Zone  10)    9 

Total    91  6 
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VIIL    Section  1.5  miles  south  of  Plum  Point  Wharf. 


Miocene. 


-.->  o 

>    § 
w    o 


Feet.    Inches. 


r  Yellowish  sandy  clay  (Zone  15) . .  .* 19 

Brownish  sandy  clay  containing  Isocardia  fra- 

terna  (Zone  14) 6 

Bluish  clay  (Zone  13) 14 

Brownish  sandy  clay  containing  Ecphora  quad- 
ricostata  var.  umhilicata,   Venus  mercenaria, 

Cytherea  staminea  (Zone  12) 2 

Bluish  clayey  sand  carrying  few  imperfect  fos- 
sils   (Zone   11) 13 

Bluish  green  sandy  clay  carrying  characteristic 
fossils    (Zone    10) 6 

Total 61 


Pleistocene. 


a 

♦J    o 
u 


Miocene.     >  | 


IX.    Section  1.5  miles  south  of  Dares  Wharf. 

Feet. 

Yellowish  loam,  sand  and  gravel 30 

Bluish     sandy     clay     carrying     Isocardia     fraterna 

(Zone   14) 3 

Bluish  clay  (Zone  13) 12 

Brownish  sandy  clay  carrying  Ecphora  quadricostata 
var.  umhilicatat  Venus  mercenaria,  Cytherea  stami- 
nea (Zone  12)   2 

Bluish  clay  (Zone  11) 8 


^ 


I 


Total 55 


X.    Section  .5  miles  south  of  Parker  Creek. 


Pleistocene. 


Miocene. 


Feet. 
2 
2 


Reddish    sandy,  loam 

Reddish  sand  (Zone  20)    

Reddish  sandy  clay  containing  Balanus  con- 
cavus,  Corbula  idonea,  Astarte  thisphila^  Pec- 
ten  madisonius,  Venus  campechiensis  var. 
cuneata,  Dosinia  acetabulum,  Cardium  laquea- 
tum.  Area  staminea,  etc.,  (Zone  19)    14 

Yellowish  sandy  clay  containing  fossil  casts 
(Zone    18) 20 

Yellow  sand  containing  Ecphora  quadricostata, 
Turritella  pleheia,  Panopea  americana,  Cor- 
bula idonea,  C.  cuneata,  Metis  biplicata, 
Macrocallista  marylandica,  Venus  mercenaria, 
V.  campechiensis  var,  cuneata,  Dosinia  aceta- 
bulum, Isocardia  fraterna,  Cardium  laqueatum, 
Crassatellites  turgidulv^,  Astarte  thisphila, 
Pecten  coccymelus,  P.  madisonius,  Melina 
maxillata.  Area  staminea,  etc.     (Zone  17) 


*j  o 
O  o 


Bluish  clay  (Zone  15) 

Brownish  sandy  clay  containing  Isocardia  fra- 
terna ( Zone  14 ) 

Bluish  sandy  clay   (Zone  13) 

Brownish  sandy  clay  carrying  Ecphora  quad- 
ricostata var.  umbilicata,  Venus  mercenaria, 

Cytherea  staminea  (Zone  12) 

IBluish  clay  (Zone  11) 


Inches 


6 
9 

4 

10 


1 
4 


Total 73 


xc 
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Pleistocene. 


Miocene. 


■iJ    o 


XI.    Section  one  mile  south  of  Parker  Creek. 

Feet. 

Yellow    sand 7 

'Red  sand  (Zone  20) 2 

Yellow  sand  containing  a  little  clay  and  carrying  char- 
acteristic fossils  (Zone  19) 14 

Yellowish  sand  above,  grading  into  bluish  clay  below 
and    carrying   bands    of   poorly    preserved    fossils 

(Zone   18) 22 

Yellow  sand  carrying  characteristic  fossils  (Zone  17)       5 
Yellowish  sand   (Zone  16) 10 


i 


Bluish  unfossiliferous  clay  (Zone  15) 5 

Bluish    clayey    sand    containing    Isocardia    fraterna 

(Zone   14) 2 

Bluish  unfossiliferous  clay  (Zone  13) 10 

Bluish  clay  carrying  characteristic  fossils  (Zone  12) . .  1 


Total 78 


Pleistocene. 


Miocene. 


^  fa 


«    OS 


XII.    Section  at  (Governor  Run. 

Feet. 

Reddish  sandy  loam 5 

f Reddish  sand  (Zone  20) 13 

Yellowish  sandy  clay  carrying  characteristic  fossils 

(Zone   19) , 12 

Yellowish  sandy  clay  carrying  a  few  poorly  preserved 

fossils  (Zone  18) 18 

Yellow  sand  carrying  characteristic  fossils  (Zone  17)  5 

LBluish  sandy  clay  (Zone  16) 13 


o   r Bluish  clay  (Zone  15) 4 

w  5  J  Brownish    sandy    clay    carrying    Isocardia    fraterna 

^  a  1      (Zone   14) 4 

3  g    iBluish  clay  (Zone  13) 1 

fe  — 

Total 75 


Pleistocene. 


Miocene. 


id  ^ 


XIII.    Section  2.75  miles  south  of  Governor  Run. 

Feet. 

Reddish  yellow  loam,  sand  and  gravel 15 

Yellowish  sand  carrying  characteristic  fossils   (Zone 

17)     5 

.  Greenish  sandy  clay  carrying  Ecphora  quadricostata, 
Venus  campechiensis  var.  cuneata,  Dosinia  acetabu- 
lum, Phacoides  contractus,  etc.     (Zone  16)   9 

Total 29 


Pleistocene. 


eo 


d 
o 


Miocene.    ^  1 


XIV.    Section  at  Flag  Pond. 


Feet. 


Reddish  loam,  sand  and  gravel 40 

Drab  clay  and  sand  (Zone  23) 29 

Drab  clay  carrying  scattered  bands  of  fossils  which 
contain  the  following  species:  Balanus  concavus, 
Spisula  marylandica,  Callocardia  suhnasuta,  Car- 
dium  laqueatum,  Pecten  madisonius,  Melina  max- 

illata,  Yoldia  Iwvis  (Zone  22) 14 

Drab  clay  with  sandy  bands  (Zone  21) 15 
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Miocene. 


•(.J     CO 


Pleistocene. 


Miocene. 


Pleistocene. 

b  § 
Miocene.    S  | 


Feet. 

Drab  clay  with  sandy  bands  (Zone  20) 15 

Sandy  clay  indurated  above  which  contains  the  fol- 
lowing species:  Balanus  concavus,  Corhula  idonea, 
Macrocallista  marylandica,  Dosinia  acetabulum.  Car- 
dium  laqueaturrit  Phacoides  anodonta,  Crassatellites 
marylandicus,  Astarte  thisphilaj  Oatrea  carolinensia, 
Pecten  madisoniua,  Area  staminea,  etc.     (Zone  19)     15 

Bluish  green  sandy  clay  carrying  a  few  fossil  casts 
(Zone   18) 12 

Bluish  green  sandy  clay  carrying  characteristic  fossils 
(Zone  17) 1 

Total 141 


XV.     Section  at  Little  Cove  Point, 


Feet 
62 


Reddish  and  yellow  loam,  sand  and  gravel 

Bluish  sandy  clay  containing  8  feet  from  base  a  6- 
inch  layer  of  fossils  consisting  mostly  of  Turritella 
pleheia   (Zone  23) 30 

Bluish  sandy  clay  containing  numerous  layers  of  fos- 
sils, among  which  are  the  following  species:  Bal- 
anus concavuSt  Terehra  inornata,  Mangilia  parva, 
Nassa  peralta,  ColumheUa  communis,  Ecphora  quad- 
ricostata,  Turritella  pleheia,  T.  variabilis,  Polynices 
heros,  Corhula  inwqualis,  Pecten  jeffersoniv^.  Area 
idonea,  etc.,   (Zone  22) : 17 

Total 109 


XVL    Section  at  Chancellor  Point. 


Feet. 


Sandy   loam 5 

Bluish  sandy  clay  containing  the  following  fossils: 
Actwon  ovoides,  Retusa  marylandica,  Terehra  curvil- 
irata,  Conus  diluvianus,  Surcula  engonata,  Fulgur 
fusiforme,  Turritella  variabilis,  Panopea  goldfussi, 
Callocardia  say  ana,  Venus  campechiensis  var.  m^r- 
toni,  Isocardia  fraterna,  Phacoides  anodonta,  Pecten 
madisonius,  P.  jeffersonius,  etc.  (Zone  24) 15 

Total 20 


OTHER  SECTIONS. 

Xone  of  the  other  drainage  lines  exhibit  as  complete  sections  of  the 
Miocene  as  are  found  along  the  Calvert  Cliffs,  but  occasionally  good  ex- 
posures are  met  with,  some  of  the  more  important  of  which  are  given 
below. 

Section  .25  miles  below  mouth  of  St.  Leonards  Creek. 

Feet.    Inches 
Yellowish  gravel  and  sand 18        6 

Greenish  sand  partially  indurated  above,  solidi- 
fied to  solid  rock  at  base  of  section  carrying 
the  following  species:  Balanus  concavus,  Pan- 
opea americana,  Corbula  idonea,  Cardium 
laqueatum,  Astarte  thisphila,  Pecten  madi- 
sonius, Melina  maxillata,  etc.  (Zone  17,  in 
part)    18        6 


Pleistocene. 


Miocene. 


Total  37 


XCll 


GEOLOGICAL  AND   PALEONTOLOGICAL  RELATIONS 


Pleistocene. 


Miocene. 
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Section  at  Drum  Cliff  near  Jones  Wharf, 

Foet.    Inches 
Reddish  yellow  loam,  sand  and  gravel 42 

Greenish  clay  containing  poorly  preserved  fos- 
sils carrying  the  following  species:  Balanus 
concavuSy  Panopea  americana,  Phacoides  con- 
tractus, Cardium  laqueatum,  Pecten  madison- 
ius,  Ostrea  caroUnensiSj    etc.     (Zone    19,    in 

part)    6        6 

Greenish  unfossiliferous  clay  (Zone  18) 8 

Brownish  and  greenish  fossiliferous  sand  par- 
tially indurated  above,  solidified  to  solid  rock 
at  base,  carrying  the  following  species:  Bal- 
anus concavus,  Ecphora  quadrioostata  var. 
umbilicatay  Turritella  pleheia,  Corbula  idonea, 
Macrocallista  marylandica,  Dosinia  acetabu- 
lum, Cardium  laqueatum,  Crassatellites  turgi- 
dulus,  Astarte  thisphila,  Pecten  madisonius, 
Melina  maxillata.  Area  staminea,  Scutella 
aherti,  etc.  (Zone  17,  in  part) 30 

Total 86        6 


Pleistocene. 


Section  at  Boston  Cliffs,  Choptank  River,  1.5  miles  below  Dover  Bridge. 

Feet. 
Yellowish  sand   and  gravel 10 

^Reddish  and  yellowish  fossiliferous  sand  containing 
the  following  species:  Pleurotoma  albida,  Ptycho- 
salpinx  multirugata,  Ecphora  quadrioostata  var.  timbi- 
licata,  Ecphora  tampaensis,  Scala  marylandica,  Seila 
adamsii,  Cwcum  patuxentium,  Turritella  plebeia. 
Crucibulum  multilineatum,  Cadulus  thallus,  Saxi- 
cava  artica,  Corbula  idonea,  Corbula  inwqualis. 
Asaphis  centenaria.  Metis  biplicata,  Melina  maxil- 
lata,  etc.  (Zone  19,  in  part) 12 

Total    22 


Miocene. 


Origin  of  Materials. 

The  materials  which  compose  the  Miocene  deposits  of  ^Jiraryland  may 
be  divided  in  regard  to  their  origin  into  two  classes,  viz.,  the  silicions 
and  arenaceous  materials  which  are  land-derived  and  the  calcareous 
materials  which  are  of  organic  origin.  *  The  ultimate  source  of  the  for- 
mer was  doubtless  the  rocks  of  the  Piedmont  Plateau  and  regions 
beyond  in  Western  Maryland  and  neighboring  territory,  but  more  im- 
mediately they  have  been  derived  from  older  coastal  plain  deposits; 
the  one  which  enters  into  the  Miocene  most  conspicuously  being  the 
Eocene.  Near  the  contact  of  the  Miocene  and  Eocene,  a  rolled  fauna 
derived  from  the  latter  is  reworked  in  the  former   and  occasionallv 
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grains  of  glauconite,  which  were  in  all  probability  formed  in  the  Eocene 
occur  in  the  lower  portions  of  the  Miocene. 

The  organic  remains,  which  consist,  for  the  most  part,  of  shells  of 
moUusks  and  bones  of  vertebrates,  are  usually  in  a  very  good  state  of 
preservation.  They  have  been  but  slightly  disturbed  since  deposited 
and  evidently  now  occupy  the  same  relative  positions  which  they  did  at 
the  time  when  they  lived. 

Geological  and  Geographical  Distribution  op  Species. 
The  geological  and  geographical  distribution  of  the  species  obtained 
from  the  Maryland  Miocene  has  already  been  partly  indicated  in  the 
discussion  of  the  various  zones.  A  more  complete  presentation  of  the 
occurrence  of  these  forms  is  shown  in  the  following  tables  as  well  as 
in  the  chapters  on  systematic  paleontology. 

Note. — In  a  few  instances  forms  have  been  described  in  the  literature  as 
occurring  at  Maryland  localities  where  members  of  the  Maryland  Survey 
have  not  been  able  to  corroborate  their  occurrence.  In  such  cases  their  pres- 
ence is  indicated  in  the  following  tables  by  a  *  and  a  superior  letter  indi- 
cating the  authority.    Thus: 

^^     Indicates  an  occurrence  on  the  authority  of  Conrad. 

cp 


« 

d 

« 

w 
* 


i< 


1 

•'  Cope. 

f 

"  Dan. 

l< 

'*  Foreman. 

1 

"  Say. 

i 

"  Wagner. 

The  few  instances  in  which  specimens  have  been  described  from  the  deep 
well  at  Crisfleld  have  been  tabulated  under  "  Crisfield  well,  St.  Mary's  Form- 
ation (?)"  since  the  uppermost  members  of  the  Miocene  there  exposed  belong 
to  that  formation  and  through  possible  accidents  during  the  driving  of  the 
well  forms  may  have  fallen  in  from  the  upper  horizons  and  been  recorded  as 
occurring  at  greater  depth.  The  exact  depths  at  which  the  forms  were  found 
are  given  in  the  text  and  footnotes.  The  base  of  the  Miocene  lies  about  776  feet 
below  the  surface. 
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LOCAL  DISTRIBUTION. 


0ALTEK1  FOftMATIOM. 
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Mollusc  1.    GaiCroiioda. — CDntlnued. 


Turrilella  variabltit  var.     
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pecica  {Amutlumj  luarloHl  ItaveDel     

Peeten  IPiendamMtium)  ctrinui  Ctiani    . 
I  Pecten  ICMomiit)  ooccvmelui  IMII     


.    Pecttn  (Chlamyi)  morul 
.    Pecttn  tChlamtii)  mnifl) !<•■■■■•  on 
Pecten  tChlamv)  feffertonlut  Bi 

comenaf*  (Coorad)       

Ptcien  (CAIamy*)  /eforfonfui  t'l 


flandjCHs  Wagner  . 


"'  "no  mozfiiaio  (beshsjesi      

_      HaharrMtDnU     

Alrtaa pt'catarla  Oleno    

Area  tscvptiarva)  tubrottraia  Conrad    . . . . 

Area  IBccpharea)  elala  (llenn     

Area  (SoopHorcol   cU>ea  Dall    

Area  (Beapharce)  ((ODiinea  Say    

Arco  («eop*orcal  anita  8ny    

Arco  (Srapftoreal  Idonra  Conrad    

Area  (Kottla)  inelle  Snj    


rolitta  IlkvM     (Sbt>    .. 
NucMlo  proxlma  Say    . . 
Ifvcvla  Hnarta  Dall 
Kueula  faphHo  Dall     . . 
Nucula  priirtiiToIa  Dall 


^Jn 

«£^£l|i. 

ii^^iS, 

s 

1 

1 

\     1 



•h'--: 1 

■■■■. 

.,-■■-, 

;;:::::::::: 

:::::::|:::: 

.-■• 

1 



...., ..... 

■ 

> 

.■■j- 





:;;:,: 

•;:■::!:::: 

:;;;;: 

.; 

:;:|: ::!:::: 

::;;::.-.::.•. 

'■'^ 

■  At  depth  of  140  feet. 


MAUYLAND  OEOLOQICAL   SCBVEY 


GEOLOGICAL  AND   PALBON'TOLOQIOAL  BELATI0K8 


L  DtSTRint'TlO.N. 


CiLTKkl  FOBIUIlt 


i\sfmx 


BracbloiHKlB. 

i)i«<;lRltca  lugubili  (CouraU)     

Uou-vuQOiOLA.    Urjrozoa. 

Idmonea  ( t)  erv<"t*o  t*lrlcli    

.    Vrinim  Itrlalopora  Ulricn    

;    Tlitottea  glomtrala  Licica    

MtmOranlpora  obie^i/uia  Ulncn    

,    ueMbraiupora  fouKH/eia  Uirlcb    

Utmliranlpora  camututa  Ulrlcli     

iltmbranipoTO  gertnana  UJrlcu    

ilembranihora  parvala  Ulrica    

ilembrttnipora  Oifottata  Ulilcb    

MembraMpara  nUiilula  Ijlrlch     

ilembranlpora  ft»tuia  Uirlcb    

Amphlbleitrvm  coiMtrlclURi  Uirlcb     . . . 

AmpMbleitrum  agelltu  Uirlcb    

Cupularla  dentlcutala  if)  R'aarad)     .. 

ISicraporella  prrcclllata  Ulclcb    

lHoraporelta  inflata  Uirlcb     

Uicroporella  (  f)  bttollata  Dlrleb    

Adeonttloptit  umbiiicata  (LoDtdalt)    , . 

Hchltoporella  informala  (LonidalF)     , . 

Bchltoporella  iiuBqiiiidrala  tTlrlcb    

BcMioporella  taHiinaata  Uirlcb    

fclilioporeJJa  dorterenilf  Ulrlch    

SchUoporella  CHmuIeln  Ulrlch    

ffefeporo  ditvrrentit  PIrlcb     

hfpraUa  maru'tta  rirlch     

Lepralla  mtmtlffra  ITTrlffh     

reproHn  marylnndica  Ulrlch    

htwotln  I  f >  rfvfno  Ulrlch      

Pnimlcejlnrla  conifilufn  Ulrlch    

FaXmieettaHa  punctata  Ulrlch     

CfJlepBra  mflMoHit  Ulrlch     

Cellepora  oHbrota  Dirlch     

SplrorMi  calvfTtfnidt  Mirtlii    

BCRTXIDBSMATA.       KClltnolfle*. 
FchlnncartHvm  nrlhonotun  Conrnil 

fleutello  abtrtt  Conr«d    

RcRTiraDEBHATt.    Ophlurolileft. 
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Explanation  of  Charts  of  Distribution. 

The  following  charts  contain  only  those  MoUusca  of  the  Maryland 
Miocene  which  are  found  in  regions  outside  of  the  State  or  which  range 
below  or  above  the  horizons  from  which  they  have  been  described  in  this 
report.     The  charts  have  been  arranged  as  follows : 

Column  1  gives  the  range  in  depth  in  terms  of  fathoms  for  the  genera, 
sub-genera,  species  or  varieties  placed  opposite.  A  zero  indicates  that  the 
species  occurs  at  low  water  mark.  When  no  depth  is  given  it  is  believed 
that  the  form  inhabits  shallow  water  near  shore  or  between  high  and  low 
tide.  Column  2  gives  their  extreme  northern  range,  and  column  3  their 
extreme  southern  range  so  far  as  it  is  known.  In  the  columns  from  4  to  15, 
inclusive,  are  shown  the  conditions  under  which  the  forms  were  found. 
An  asterisk  (*)  indicates  that  the  form  was  picked  up  on  the  beach  or 
secured  between  high  water  and  fifty  fathoms.  A  dagger  (t)  indicates 
that  the  form  comes  from  fifty  to  eight  hundred  fathoms.  When  a  dagger 
and  asterisk  are  both  present,  in  some  locality  the  form  was  found  or  sup- 
posed to  exist  in  both  shallow  and  deep  water. 

Columns  16  to  38,  inclusive,  show  the  geological  horizons  in  which  the 
various  formations  have  been  found  in  regions  outside  of  Maryland. 

When  an  X  is  placed  in  the  column,  it  indicates  that  the  form  has  been 
reported  from  the  horizon,  but  no  locality  given.  The  numbers  refer  to 
the  various  localities  of  which  the  following  is  the  key : 

list  of  localities. 

1.  Alabama.  16.  Bridgeton,  N.  J. 

2.  Alaska.  17.  Cainhoy,   S.   C. 

8.  Alligator  Creek,  Florida.  18.  Caloosahatchie  River,  Florida. 

4.  Alum  Bluif,  Lower  Bed,  Chattalioo-  19.  Cape  Fear  River,  N.  C. 

chee  River,  Florida.  20.  Cape  May  Well,  N.  J. 

5.  Alum  Bluff,  Upper  Bed,  Chattahoo-  21.  City  Point,   Va. 

chee  River,  Florida.  22.  Cocoa    Post    Office,    Choctaw    Co., 
0.  Antilles.  Alabama. 

7.  Archer,  Florida.  23.  Cogging  Point,   Va. 

8.  Artesian  Well,  Galveston,  Texas.  24.  Costa  Rica. 

0.  Ashley  Phosphate,  S.  C.  26.  Creole  Bluff,   Grant  Parish,   La. 

10.  Atlantic  City  Well,  N.  J.  26.  Crosswicks,   N.  J. 

11.  Bailey's  Ferry,  one  mile  below  Chi-  27.  Cumberland  Co.,  N.  J. 

pola  River,  Florida.  28.  Darlington,  S.  C. 

12.  Ballast  Point,  Tampa  Bay,  Florida.  29.  De  Leon  Springs,  Florida. 
18.  Bartow,   Florida.                                             30.  Dinwiddle,  York  River,  Va. 

14.  Bellefleld,  Va.  31.  Dismal  Swamp,  Va. 

15.  Bowden,  Jamaica.  32.  Duplin  Co.,  N.  C. 
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33.  Eastern  United   States. 

34.  Ecphora  Bed,  Alum  Bluff. 

35.  Edgecomb  Co.,  N.  C. 

36.  Fall     Post     Office,     Choctaw     Co., 

Alabama. 

37.  Florida. 

38.  Gaskins  Wharf,  York  River,  Va. 

39.  Goose  Creek,  S.  C. 

40.  Grove  Wharf,  Va. 

41.  Gulon's     (Mrs.)     Marl    Bed,    Cape 

Fear  River,  N.  C. 

42.  Gulf  Coast. 

43.  Haiti. 

44.  Heislervllle,   N.  J. 
43.  Hinds  Co.,  Miss. 

46.  Jackson,  Miss. 

47.  Jamaica. 

48.  James  River,  Va. 

49.  James   River   near    Smlthfield,   Va. 
.■)0.  Jericho,    N.   J. 
.11.  Johns  Island,  S.  C. 

52.  .Tones  Wharf,   Va. 

53.  Lee   Co.,  Texas. 

54.  Magnesia     Spring,     Alachua     Co., 

Florida. 

55.  Magnolia,  N.  C. 

56.  Martin      Station,      Hernando     Co., 

Florida. 

57.  Meherrin  River,  N.  C. 

58.  Murfreesburg,  N.   C. 

59.  Myakka  River,   Florida. 

60.  Natural  Well,  Duplin  Co.,  N.   C. 

61.  Neuse  River  below  Newberne,  N.  C. 

62.  Newton,  Miss. 

63.  Nomini  Cliffs,  Va. 

64.  North  Carolina. 

65.  North  Creek,  Osprey,  Florida. 

66.  North  Creek,   Little  Sarasota  Bay, 

Florida. 

67.  Oak      Grove,      Santa      Rosa      Co., 

Florida. 

68.  Ocala,   Florida. 

69.  Peach  Creek  near  Arcadia,  Florida. 

70.  Peedee  River,  S.  C. 

Columns  39  to  46,  inclusive,  give  a  summary  of  the  geological  distri- 
bution of  the  various  forms. 

In  compiling  this  chart  only  data  secured  from  the  works  of  the  more 
recent  investigators  have  been  admitted.  Dr.  William  H.  Dall,  of  the 
TJ.  S.  National  Museum,  has  been  most  helpful  in  generously  allowing 
the  writer  to  freely  consult  unpublished  notes. 


71.  Petersburg,   Va. 

72.  Point  Shirley,  Mass. 

73.  Portland,  Maine. 

74.  Prairie  Bluff,  Alabama. 

75.  Purdy's     (Mrs.)     Marl    Bed,    Cape 
Fear  River,  S.  C. 

76.  Sankaty  Head,  Nantucket,  Mat's. 

77.  San  Domingo. 

78.  San  Pedro,  Cal. 

79.  Sapote,  Costa  Rica. 

80.  Santa  Barbara,  Cal. 

81.  Santo  Domingo. 

82.  Shell  Creek,  Florida. 

83.  Shiloh,  N.  J. 

84.  Shoal   River,  Walton   Co.,   Florida. 

85.  Simmons  Bluff,  S.  C. 

86.  Snow  Hill,  N.  C. 

87.  South  Carolina. 

88.  Suffolk,   Va. 

89.  Suffolk    on    Nansemond    and    York 
Rivers,  Va. 

90.  Stcne  Creek,  N.  J. 

91.  Sumpter  District,  S.  C. 
92.Tarboro,  Edgecomb  Co.,  N.  C. 

93.  Tilly's    Lake. 

94.  Temple  Place  on  York   River,   Va. 
05.  Turk  Cave,  Alabama. 

96.  Turkey  Creek,  S.  C. 

97.  Urbanna,   Va. 

98.  VIcksburg,  Miss. 

99.  Virginia. 

100.  Volusia  Co.,  Florida. 

101.  Waccamaw  District,  8.  C. 

102.  Walton  Co.,  Florida. 

103.  Wahtubbee,  Carson  Creek,  Miss. 

104.  Warwick,  Va. 

105.  West  Florida. 

106.  White  Beach.  Little  Sarasota  Bay, 
Florida. 

107.  Williamsburg,    Va. 

108.  Wilmington,  N.  C. 

109.  Woods  Bluff,  Alabama. 

110.  Yorktown,  Va. 
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Periploma     10-1256 

Thracia    8-60 
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ifytilu9     

MytUua  conradimu  d*0rblgn7   
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Lithophaga    

Lithophaga  subalveata  Conrad    

Crenella    6-124 

ifodiolus     0-1000 

Modiolus  ducatelH  Conrad   

Modiolus  virgin4eu9  iConmd)    
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Anomia  Hmnlem  d'Orbigny   0-12 
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Ostrea  triffonalisr  Conrad    


Arctic  Seas 
Labrador 
Labrador 
Labrador 
Arctic  Seas 


Florida  Straits 

Arctic  Seas 
Arctic  Seas 


Arctic  Ocean 
Arctic  Ocean 
Cape  Sable 
Arctic  Ocean 
Arctic  Seas 
Hatteraa 


Florida  Straits 

Trinidad 

Honduras 

Hatteras 

Brazil 


I 


Brazil 


Barbados 
Brazil 


I 


Ostrea 
Ostrea 
Pecten 
Pecien 
Pecten 
Pecten 
Pecten 
Pecten 
Pecten 
Pecten 
Pecten 


caroUneneie  Conrad    

percrasea  Conrad    

1       1-1813 

(Amusium)    80-1501 

iAmusium)  mortoni  Rayenel     30-00 
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THE  RELATIONS  OF  THE  MIOCENE  OF 
MARYLAND  TO  THAT  OF  OTHER 
REGIONS  AND  TO  THE  RE- 
.      CENT  FAUNA 


BY 

WILLIAM  HEALEY  DALL. 


The  Director  of  the  Maryland  Geological  Survey  having  requested  me 
to  prepare  a  chapter  reviewing  some  of  the  relations  of  the  Miocene  in 
Maryland  to  that  of  other  regions  and  to  the  recent  fauna,  and  the  per- 
mission of  the  Director  of  the  U.  S.  Geological  Survey  having  been 
kindly  given,  the  following  considerations  are  submitted.  In  pronounc- 
ing judgment  upon  them  it  should  always  be  borne  in  mind  that  the 
stratigraphical  relations  of  the  more  southern  Miocene  adjacent  to  that 
of  Maryland,  especially  that  of  Virginia  and  the  Carolinas,  are  still  very 
imperfectly  known,  although  the  faunas  of  certain  particular  outcrops 
have  been  quite  fully  enumerated. 

Before  proceeding  to  the  consideration  of  the  local  Miocene  it  will  be 
well  to  recall  the  origin  and  scope  of  this  term  and  what  it  stands  for  in 
European  discussions  of  Tertiary  Geology. 

In  the  subdivisions  of  the  Tertiary  instituted  by  Lyell  and  Deshayes 
those  faunas  were  denominated  as  Miocene  which  contain  from  17  to  20 
per  cent  of  species  which  survive  to  the  recent  fauna.  This  definition, 
corresponding  to  the  idea  of  evolution  in  the  characteristic  faunas,  still 
lies  at  the  foundation  of  our  ideas  of  what  constitutes  a  Miocene  fauna, 
though  to  a  greater  or  less  extent  modified  by  diflferences  of  opinion  as 
to  what  constitutes  a  distinct  species,  and  by  a  wider  knowledge  of  modi- 
fications of  faunas  due  to  temperature,  migration  and  the  various  factors 
which,  taken  together,  form  that  group  of  influences  which  is  denomi- 
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nated  the  environment.  Since  the  modification  of  faunas  not  interfered 
with  by  catastrophic  changes  of  temperature  and  environment  must 
always  be  gradual,  the  exact  limitation  of  the  different  series  of  which 
the  Tertiary  is  made  up  has  of  late  been  expressed  in  terms  of  dynamic 
changes  to  which  the  terrains  concerned  have  been  subjected.  The 
division  of  the  Tertiary  time  into  two  great  systems  has  been  generally 
accepted  by  geologists.  The  first,  which  embraces  all  the  recognized 
Eocene  and  nummulitic  beds,  has  been  called  Eogene,  and  contains 
the  Eocene  and  Oligocene  series.  The  second,  or  Neogene,  comprises 
the  remainder  of  the  Tertiary,  the  Miocene  and  Pliocene  series,  and 
was  inaugurated  and  is  limited  by  important  dynamic  changes  in  the 
earth's  crust.* 

According  to  De  Lapparent  with  the  Miocene  were  ushered  in  impor- 
tant changes  in  the  geography  and  topography  of  Europe.  First  in  order 
of  importance,  as  the  work  of  the  Miocene  period  was  the  elevation  of 
the  Alps,  or  rather  of  that  great  zone  of  elevated  plications  which,  extend- 
ing from  Morocco  to  Indo-China,  the  result  of  successive  movements  in 
elevation,  forms  the  southern  border  of  what  has  been  called  Eurasia. 
This  immense  upheaval  was  accompanied  by  the  gradual  draining  of  the 
great  lakes  which  covered  much  of  France  and  central  Europe  during  the 
Oligocene,  and,  isostatically,  by  the  sinking  of  other  parts  of  the  pre- 
existing land.  Following  the  latter  the  sea  penetrated  into  the  heart 
of  Europe,  carrying  its  fauna  with  it.  Coincidently  the  denudation  of 
the  elevated  area  gave  rise  to  extended  sedimentary  deposits  radiating 
from  it.  Subsequently  the  communications  with  the  sea  were  cut  oflE,  the 
eastern  basin  of  the  Mediterranean  separated  from  the  Atlantic  became 
less  saline  and  the  extension  of  brackishness  in  the  sea  to  the  northward 
made  gradual  progress  westward,  reaching  Corsica  and  the  valley  of  the 
Ehone,  finally  becoming  in  part  a  series  of  lakes,  around  which  the  great 
herbivorous  mammals  of  the  period  found  a  pasturage.  The  termina- 
tion of  the  Miocene  and  the  beginning  of  the  Pliocene  in  Europe  was 
marked  by  a  movement  in  depression  of  the  Mediterranean  axis,  opening 
the  strait  of  Gibraltar,  giving  the  Atlantic  access  to  the  Mediterranean, 
where  the  subtropical  members  of  the  marine  fauna  were  replaced  by 

>  Of.  De  Lapparent,  Traits  de  G6ologie,  id.  IV,  pt.  Ill,  pp.  1409, 1513,  et  aeq.,  1900. 
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those  of  a  more  temperate  type  while  the  climate  of  the  temperate  zone, 
indicated  by  the  land  animals  and  vegetation  became  noticeably  cooler 
than  it  had  been  during  the  Miocene  epoch. 

Having  thus  indicated  the  salient  characteristics  of  the  Miocene  epoch 
as  understood  by  European  geologists,  it  becomes  possible  to  compare 
them  with  those  of  the  epoch  referred  to  the  Miocene  in  North  America. 
The  difEerentiation  of  faunas  was  well  established  before  the  beginning 
of  the  Tertiary,  and  Eogene  faunas  in  America  show  American  charac- 
teristics clearly,  as  compared  with  those  of  Europe.  Other  differences, 
suggesting  migrations,  occur  in  the  relative  time  of  appearance  of  certain 
groups;  as,  for  instance,  in  America,  the  first  influx  of  Nummulites  is 
in  the  upper  beds  of  the  lower  Oligocene  just  as  they  were  about  to  dis- 
appear from  the  European  fauna,  where  they  had  flourished  in  myriads 
at  an  earlier  epoch  though  then  unknown  west  of  the  Atlantic.  Thus 
we  may  expect  and  shall  find,  on  an  inspection  of  the  American  Miocene, 
both  differences  and  points  of  agreement.  As  in  Europe,  so  in  America, 
the  Miocene  was  a  period  of  elevation,  of  plication  of  the  earth^s  crust 
with  its  attendant  vulcanism,  of  denudation  of  the  recently  elevated 
areas,  and  the  formation  of  extended  areas  of  sediment,  formed  chiefly 
of  clays,  sands  and  marls,  either  consolidated  into  shales  and  sandstones, 
or  remaining  less  compacted.  The  elevation  of  Middle  America  and 
the  Antillean  region,  in  harmony  with  that  of  southern  Europe  seems 
to  have  been  more  or  less  constant,  since  no  marine  Miocene  beds  have 
been  definitely  recognized  in  this  area,  and  the  antecedent  Oligocene  sedi- 
ments were  elevated  several  thousand  feet,  North  and  South  America 
were  united,  the  island  of  Florida  became  attached  to  the  Georgian  main- 
land, and  the  continent  of  North  America  on  the  whole  assumed  approxi- 
mately its  present  outlines.  Some  modification  of  the  coast  line  or  sea- 
bottom,  supposedly  in  the  vicinity  of  the  Carolinas  or  possibly  connected 
with  the  elevation  of  the  Antilles,  diverted  the  warm  currents  corre- 
sponding to  the  present  Gulf  Stream  so  far  off-shore  in  the  early  part 
of  the  Miocene  as  to  permit  of  the  invasion  of  the  southern  coast  lines 
by  a  current  of  cold  water  from  the  north,  bringing  with  it  its  appro- 
priate fauna  and  driving  southward  or  exterminating  the  pre-existent 
subtropical  marine  fauna  of  these  shores.  This  resulted  in  the  most 
marked  faunal  change  which  is  revealed  by  the  fossil  faunas  of  the 
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Atlantic  coast  of  America  subsequent  to  the  Cretaceous.  A  cool-tem- 
perate fauna  for  the  time  replaced  the  subtropical  one  normal  to  these 
latitudes,  and  has  left  its  traces  on  the  margin  of  the  continent  from 
Martha^s  Vineyard  Island  in  Massachusetts  south  to  Fort  Worth  inlet 
in  East  Florida,  and  westward  to  the  border  of  the  then  existing  Missis- 
sippi embayment.  This  seems  to  have  been  the  limit  of  effectual  invasion 
by  the  northern  marine  fauna  since,  though  no  outcrops  occur,  the  Gal- 
veston artesian  well-borings  show  two  thousand  feet  of  Miocene  sedi- 
ments west  of  the  Mississippi,  including  a  marked  remnant  of  the  Pacific 
fauna,  cut  off  from  its  allies  by  the  elevation  of  Middle  America  and 
barely  surviving  on  this  coast  until  the  upper  Miocene  time.  The  pre- 
ceding Oligocene  fauna  has  left  traces  as  far  north  as  southern  New 
Jersey,  but  denudation  so  accompanied  the  Miocene  elevation  that  little 
sediment  of  this  epoch  has  survived  in  situ  north  of  Georgia,  and  even 
the  Miocene  sediments  between  northern  Florida  and  North  Carolina 
are  represented  chiefly  by  isolated  patches  in  sheltered  areas.  The  deep 
embayment  of  the  Chesapeake  region  in  Maryland  and  Virginia  has 
retained  the  largest  and  least  disturbed  area  of  the  marine  Miocene 
sediments  and  given  its  name  to  them,  as  typical,  on  the  Atlantic  coast, 
of  the  faunal  remains  of  this  character,  which  they  contain.  Contrary 
to  the  conditions  existing  in  Europe,  in  America  no  marked  invasions 
by  the  sea  or  extensive  depressions  of  continental  land  are  characteristic 
of  Miocene  time,  though  in  special  localities  the  Miocene  sediments 
transgress  the  remnants  of  the  Eocene.  In  the  western  region  some 
analogy  may  be  found  for  the  brackish  water  deposits  of  Europe,  in  the 
Miocene  lake  beds  and  their  vertebrate  remains.  Between  the  upper 
Oligocene  of  the  John  Day  beds  of  the  West  and  the  typical  Chesapeake 
(Loup  Fork)  Miocene,  Scott  has  recognized  in  the  Deep  River  verte- 
brates a  fauna  strictly  analogous  to  that  of  Sansans  (Gers)  in  France, 
placed  by  Dep6ret,  Gaudry  and  De  Lapparent  with  the  Helvetien.  The 
latter  author  recognizes  in  the  Miocene  of  Europe  the  following  stages : 

1.  BuRDiGALiEN. — This  group  has  been  the  occasion  of  more  or  less 
controversy,  and  is  introductory  to  the  fully  typical  subsequent  stages. 
Whether  it  is  really  a  consistent  whole,  is,  and  has  been  for  some  time, 
a  debateable  matter.  It  is  not  improbable  that  some  part  of  the  beds 
included  in  this  stage  by  many  European  geologists  correspond  to  part 
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of  the  series  grouped  in  later  American  classifications  with  the  upper 
Oligocene.  It  has  been  united  by  Suess  with  the  Oligocene  Aquitanien. 
Being  a  matter  in  which  nomenclature  rather  than  geology  is  concerned 
its  consideration  may  well  be  adjourned  until  a  more  thorough  knowledge 
of  the  supposed  American  equivalents  is  available.  The  European 
characteristics  of  this  stage  compriee  the  earlier  part  of  the  period  of 
elevation  during  which  the  disappearance  of  the  inland  lakes  and  the 
inception  of  fluviatile  drainage  were  in  progress. 

2.  Hblvetien. — This  corresponds  more  exactly  to  the  American  defi- 
nition of  the  Miocene  of  Maryland  and  Virginia,  being  the  period  of 
uplifts  and  of  culmination  of  the  invasion  of  the  southern  sea  into  the 
resulting  isostatic  depressions. 

3.  ToRTONiEN. — ^During  this  period  the  most  extreme  elevation  of 
the  uplifts  was  attained  and  with  this  some  diminution  of  the  marine 
transgression  and  of  the  apparent  sea-temperatures.  It  is  probable  that 
this  stage  should  be  united  with  the  preceding,  as  it  is  in  a  number  of 
cases  only  indicated  by  a  fades,  and  barely  distinguishable  from  the 
Helvetien.  It  should  be  noted  that  the  arms  of  the  Mediterranean  sea 
which  deposited  the  marls  of  the  Vienna  Basin,  the  Mollasse  of  Switzer- 
land, and  the  Miocene  of  Southern  France,  were  inhabited  by  a  fauna 
derived  from  the  south,  and  of  a  subtropical  character;  hence  in  no  case 
strictly  comparable  with  a  fauna,  like  that  of  the  American  Chesapeake, 
derived  from  cool-temperate  seas.  It  is  to  the  fragmentary  Miocene  of 
North  Germany  and  Denmark  that  we  should  look,  if  at  all,  to  find  the 
time-analogues  of  our  Chesapeake  species. 

4  and  5.  Sarmatien  and  Pontien  or  Pannonien. — During  these 
stages,  which  might  well  be  united,  the  Mediterranean  sea  became  sepa- 
rated from  its  eastern  inland  extensions,  which  gradually  lost  their 
salinity  and  deposited  the  remarkable  Congeria  beds  and  other  brackish 
water  sediments  or  lake  beds,  with  the  formation  of  which  European 
geologists  regard  their  Miocene  as  having  terminated. 

In  America,  speaking  broadly,  as  stated  by  Dr.  Clark,  the  Miocene 
appears  at  its  inception  unconf ormably  and  suddenly  upon  the  surface 
of  the  Eocene  which  in  certain  localities  it  transgresses.  In  the  northern 
part  of  its  range  the  Eogene  strata  seem  to  have  suflEered  much  more 
from  denudation  than  in  the  corresponding  series  at  the  south  on  the 
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Gnlf  0/a«ft  Wh^ie  faint  traces  remalD.  in  the  mechanicaLr  mixed  mark 
of  ffi^iiitem  Xew  Jersey,  oi  the  former  pre^f-nce  of  Oligocenc  sediments, 
it  ii!  only  by  the  occurrence  of  a  few  Oligocene  species,  mixed  with  much 
more  nnrnerons  Chesapeake  form^,  that  this  may  be  detected.  Sonth  of 
Xew  Jer¥fY  no  trace  of  the  whole  Oligocene  series  may  be  recognized,  as 
far  as  now  known,  north  of  Georgia.  Xor  is  there  described  any  remnant 
of  the  opperrno<}t  Eocene  as  represented  in  the  Gulf  column  of  formations. 
I'he  beginnings  of  the  Chesapeake  in  Maryland  and  Virginia  are  marked 
by  the  preralence  of  beds  of  diatomaceous  earth.  Otherwise  there  is 
little  that  is  distinctive  in  the  successive  beds  of  clay,  sand  and  gray  or 
bluish  marl  which  make  up  the  bulk  of  the  series,  divided,  on  the  basis 
of  its  fauna,  into  three  formations  in  Maryland,  known  as  the  Calvert, 
Choptank  and  St,  Mary's.  In  Virginia  we  are  greatly  in  need  of  more 
stratigraphical  information  but  it  is  believed  that  the  older  beds  in  the 
main  lie  to  the  north  and  west,  dipping  southeasterly  8  to  10  feet  per 
mile,  and,  as  at  Petersburg,  are  practically  similar  to  the  Maryland 
deposits.  Passing  to  the  southeast,  beds  higher  in  the  scale  are  encoun- 
tered, though  the  fauna  is  still  very  similar  to  that  of  Maryland.  Finally 
on  the  southeastern  border  at  the  sea,  along  the  York  river  and  at  various 
other  localities  we  find  beds  of  marl  of  a  much  lighter  color,  tinted 
yellow  by  the  jjresence  of  iron  oxide,  and  containing  a  larger  proportion 
of  recent  forms,  together  with  a  still  notable  proportion  of  those  which 
occur  in  the  Maryland  beds.  These  newer  sediments  culminate  near 
Suffolk  and  about  the  upper  Nansemond  river  district  in  the  most  recent 
beds  of  all,  on  the  top  of  which,  in  the  basin  of  the  Great  Dismal  Swamp, 
have  been  collected  mixed  with  unconsolidated  Miocene  marl,  a  few 
characteristic  species  of  the  Southern  Pliocene.  In  Virginia  and  Mary- 
land we  appear  to  have  the  basis  of  material  necessary  to  trace  the 
development  of  a  normally  evolving  fauna  of  a  single  origin,  but  when 
we  reach  North  Carolina  we  come  upon  an  association  of  species  in  the 
upper  or  Duplin  Miocene,  in  which  the  introduction  of  a  new  factor  is 
manifest.  This  is  a  change  of  fauna  due  (as  in  the  recent  fauna  of  the 
coast)  not  to  earlier  or  later  development,  but  to  modifications  due  to 
temperature  and  the  environment,  which  have  produced  an  assemblage, 
perhaps  simultaneously  existing  with  that  of  Suffolk,  Virginia,  but 
of  an  obviously  more  southern  character.    At  present  the  promontory  of 
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Cape  Ilatteras  serves  as  a  landmark  iudicating  the  mutual  boundary 
between  the  northern  temperate  and  southern  subtropical  moUusk  faunas 
of  the  present  Atlantic  coast ;  and  it  would  seem  as  if  in  Miocene  time  a 
similar  arrangement  prevailed. 

The  upper  surface  of  the  Chesapeake  in  Virginia  has  been  extensively 
denuded,  and  the  equivalent,  if  any,  of  the  Duplin  beds  has  been  removed 
over  a  great  portion  of  the  Miocene  area.  The  dip  of  the  remaining 
deposits,  according  to  Darton,  in  the  northeastern  or  older  portion  of  the 
beds,  is  about  ten  feet  to  the  mile;  in  the  Nomini  section  about  7.7  feet 
to  the  mile;  and  in  the  newest,  or  Suffolk  region,  about  6.5  feet  to  the 
mile.  The  beds,  as  a  whole,  retain  at  most  about  560  feet  of  their 
original  thickness.  The  diatomaceous  bed,  when  present,  as  is  usually 
the  case,  lies  at  the  base  of  the  series,  on  the  denuded  surface  of  the 
Eocene,  and  if  there  were  earlier  deposits  which  should  normally  be 
associated  with  the  Chesapeake,  neither  in  New  Jersey  nor  in  Virginia 
do  we  find  any  trace  of  them  remaining.  In  all  cases  and  throughout 
its  extent  the  fauna  has  the  characteristics  of  a  shallow-water  assembly, 
without  any  marked  littoral  elements,  but  which  might  well  have  existed 
in  the  immediate  vicinity  of  low,  nearly  level,  muddy  or  sandy  shores, 
and  have  extended  off-shore  to  a  distance  more  or  less  indefinite,  but 
which  did  not  include  any  area  subject  to  the  infiuences  of  an  open  and 
unsheltered  ocean. 

In  Florida  we  first  find,  in  passing  southward  from  the  North  Carolina 
deposits,  an  extended  area  of  undisturbed  and  little  denuded  Chesapeake 
sediments,  and  where,  as  at  Alum  Bluff  on  the  Chattahoochee  river  and 
localities  on  the  Chipola  river,  they  have  been  carefully  examined,  they 
present,  with  some  slight  admixture  of  warmer  water  forms,  a  fauna 
essentially  like  that  of  the  more  northern  deposits.  Eliminating  the 
species  peculiar  to  the  Florida  beds  alone,  of  the  remainder  about  forty 
per  cent  are  common  to  the  Chesapeake  of  Maryland  and  fifiy-seven 
per  cent  common  to  Florida  and  North  Carolina.  Since  the  northern 
fauna  must  have  become  well  established  before  it  could  have,  as  a  body, 
invaded  the  Florida  province  with  the  incursion  of  cold  currents  pre- 
viously described,  it  is  probable  that  the  Alum  Bluff  Miocene  represents 
in  time  a  period  somewhat  subsequent  to  that  of  the  Maryland  beds, 
though  in  point  of  evolution  of  organic  life  nearly  identical.    About 
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fourteen  per  cent  of  the  Alum  Bluff  species  have  survived  to  the  present 
time.  Beyond  the  Mississippi  embayment,  though  no  Miocene  beds  have 
been  observed  outcropping  at  the  surface^  the  artesian  well  at  Galveston 
has  penetrated  over  1800  feet  of  strata  containing  many  fossils,  evidently 
of  upper  Miocene  age.  This  assembly  is  strongly  tinctured  with  ele- 
ments characteristic  of  the  Miocene  of  the  Pacific  coast  which  have  not 
survived  in  the  present  fauna  of  the  Gulf.  These  forms  are  probably 
the  remnant  of  those  cut  off  from  the  Pacific  waters  by  the  elevation  of 
Middle  America  in  the  early  Miocene,  which  for  a  short  time  survived 
on  the  Gulf  side.  Owing  to  these  peculiarities  there  seems  no  special 
reason  for  instituting  extended  comparisons  between  the  Texas  beds 
and  those  of  Maryland  and  Virginia. 

We  may  now  proceed  to  consider  somewhat  more  in  detail  the  relations 
between  the  Miocene  faunas  of  Maryland,  (1)  among  themselves,  (2)  to 
the  Miocene  faunas  of  adjacent  States,  and  (3)  lastly  to  the  fauna  of 
the  European  Miocene.  Since  the  moUuscan  quota  of  the  fauna  is  much 
the  largest  and  that  with  which  the  writer  is  most  familiar  the  local 
comparisons  which  are  made  will  be  chiefly  based  upon  it.' 

The  three  horizons  into  which  the  Maryland  Chesapeake  has  been 
divided  contain  altogether  about  three  hundred  and  sixty-four  species 
of  moUusks,  of  which  14  per  cent  are  peculiar  to  the  Calvert  formation, 
9  per  cent  to  the  Choptank  formation  and  10  per  cent  to  the  St.  Mary^s 
formation,  so  that  altogether  one-third  of  the  molluscan  fauna  of  the 
Maryland  Chesapeake  is  peculiar  to  it.  Ten  per  cent  survive  to  the 
present  fauna.  Of  the  whole,  one  hundred  and  forty-two  species  occur 
in  only  one  of  the  three  subsidiary  formations,  while  two  hundred  and 
twenty-two  are  common  to  more  than  one  of  the  three  horizons,  and 
quite  a  number  of  Calvert  species  are  absent  from  the  Choptank  but 
reappear  in  the  St.  Mary^s  formation.     Of  those  species  which  are 

*Tbe  authors  of  the  systematic  Usts  in  this  volume  have  in  large  part  followed  in 
their  work  the  arrangement  and  determinations  made  in  my  Tertiary  Fannaof  Florida 
and  the  collections  of  the  U.  S.  Oeologlcal  Survey  in  the  U.  S.  National  Mueenm. 
There  are  naturally  some  differences  due  to  the  use  of  additional  material  and  to  per- 
sonal equation,  which,  in  the  following  discussion,  will  be  ignored,  as  they  will  in 
any  case  hardly  affect  the  percentages.  The  list  as  herein  contained  will  be  accepted 
for  statistical  purposes,  except  that  mere  varieties  will  be  left  out  of  consideration ; 
though  on  some  points  I  might  still  hold  to  my  original  opinion. 
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common  to  more  than  one  of  the  Maryland  horizons  17  per  cent  are 
also  common  to  the  Chesapeake  of  Florida  at  Alum  BluflE  and  the  Chipola 
river. 

For  reasons  which  have  already  been  specified,  the  Miocene  fauna  of 
southern  New  Jersey  is  regarded  by  me  as  mixed  witli  foreign  elements 
which  have  been  mechanically  incorporated  with  it  during  the  progress 
of  denudation  or  by  current  action.  Eliminating  the  doubtfully  indi- 
genous forms  the  remainder  has  much  the  aspect  of  the  Calvert  fauna  of 
Maryland  with  which,  on  stratigraphic  grounds,  there  is  much  reason 
to  assimilate  it. 

In  making  comparisons  with  Virginia  horizons  we  are  met  at  once 
with  the  difficulty  that  no  good  modern  lists  of  Virginia  Miocene  mol- 
lusks  are  available.  To  remedy  this  deficiency  I  have  had  the  identified 
species  from  Virginia  localities  in  the  National  Museum  collection  listed 
and  have  used  them  in  making  the  following  comparisons.  Though 
these  Virginia  species  comprise  little  more  than  half  of  those  which  occur 
in  the  horizons  listed  (many  being  yet  unidentified),  yet  the  numbers 
seem  sufficiently  large  to  ensure  the  approximate  accuracy  of  the  percent- 
ages derived  from  them.  The  lists  comprise  71  species  from  Petersburg, 
55  from  the  James  river,  118  from  the  York  river  near  Yorktown,  and 
57  from  the  newest  beds  of  the  Miocene  near  Suffolk,  Va.  The  order 
in  which  they  are  cited  is  that  of  their  relative  age  beginning  with  the 
oldest.  The  following  table  shows  the  proportion  of  surviving  species  in 
each  of  the  mentioned  horizons : 

Virginia — Petersburg  horizon 8.5  per  cent 

Maryland — Calvert  formation 9.3     "      " 

Virginia — James  river  beds 11. 0 

Maryland — Choptank  formation 11.4 

Maryland — St.  Mary's  formation 12.1 

New  Jersey — Shiloh  marls  (mixture  of 

faunas)    13.0    ''      " 

Florida— Alum  Bluff  horizon 14.0     "      " 

Virginia — ^Yorktown  beds   17.0     "      " 

Virginia— Suffolk  beds    19.0     "      " 

North   Carolina — ^Duplin  beds 20.0 
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It  is  likely  that  complete  collections  from  each  of  the  Virginia  locali- 
ties might  bring  about  a  change  of  one  or  two  per  cent  in  the  proportion 
of  snryiving  species,  so  that  too  much  stress  should  not  be^  laid  on  small 
differences  of  this  kind;  also,  that,  in  the  warmer  regions,  the  proba- 
bilities of  survival  among  the  smaller  species  are  greater  than  in  colder 
waters.  Making  allowances  for  these  factors  it  is  probable  that  the  age 
(in  descending  order),  of  the  several  horizons,  as  measured  by  their 
percentage  of  surviving  species,  would  not  differ  greatly  from  the  follow- 
ing scheme: 

Duplin. 

Suffolk. 

Yorktown. 

Alum  Bluff. 

St.  Marv's. 

Thoptank. 

James  River. 

'Calvert. 

Petersburg. 

Taking  the  three  subsidiary  horizons  of  the  Maryland  Miocene,  the 
percentage  of  species  in  each  of  the  cited  Virginia  horizons  common  to 
each  of  the  Maryland  horizons  is  as  follows: 


Virginia. 


Miry  land. 


CalTert.  Ciioptank.  St.  Mary's. 

Suffolk 87^^  83$^  3S% 

Torktown 34  35  27 

Jamea  River 27  24  27 

Petersburg 84  34  33 

From  this  it  may  be  concluded  that  the  connection  between  the  Mary- 
land and  Virginia  Miocene,  as  well  as  between  the  several  horizons  in 
each  state,  is  very  intimate,  and  while  the  groups  may  be  divided  the 
divisions  are  less  fundamental  than  the  general  unity  of  the  Chesapeake 
as  a  whole  compared  with,  for  instance,  the  Duplin  Miocene,  which  has 
in  common  with  the  Suffolk  beds  only  ten  per  cent  of  common  species, 
while  of  the  non-peculiar  species  of  the  far  more  distant  Chesapeake  of 
Florida  39  per  cent  are  common  to  the  Chesapeake  of  Maryland. 


MARYLAND  GEOLOGICAL   SURVEY  Cxlix 

We  may,  in  considering  the  fauna  of  the  Maryland  Chesapeake,  find 
the  analogy  of  its  location  under  present  conditions  in  either  of  two  ways. 
We  may  consider  the  present  geographical  distribution  of  the  genera 
represented  in  it,  or  we  may  take  the  surviving  species  and  consider  their 
present  distribution  on  our  coasts.  The  latter  is  the  most  definite 
method  leaving  less  to  the  judgment  of  the  statistician.  From  twenty 
to  twenty-five  species  survive  from  each  of  the  Maryland  horizons.  Of 
these  eleven  at  present  extend  from  the  existing  boreal  fauna  to  the 
subtropical  waters  of  Florida,  and  therefore  afford  no  more  precise 
indication.  Of  the  remainder  seventy  per  cent  now  live  in  the  fauna 
existing  from  Hatteras  southward,  while  only  thirty  per  cent  are  con- 
fined to  the  region  from  Hatteras  northward.  We  may  therefore  con- 
clude, (1)  that  the  temperature  conditions  governing  the  fauna  of  the 
Maryland  Chesapeake  were  those  of  the  temperate  rather  than  the  boreal 
or  subtropical  faunas  of  the  present  coast;  and,  (2)  that  the  temperature 
of  the  Chesapeake  embayment  was  on  the  whole  somewhat  warmer  than 
at  present.  This  is  what  the  genera  represented  also  indicate.  Between 
the  several  horizons  of  the  Maryland  Chesapeake  there  is  but  very  slight 
indication  of  any  temperature  difference;  so  far  as  there  is  any,  it  points 
toward  a  progressive  but  slight  cooling  of  the  water  from  the  Calvert 
to  the  St.  Mar/s;  while  the  subsequent  Pliocene  was  doubtless  accom- 
panied by  a  change  in  the  opposite  direction,  a  rise  of  temperature  being 
indicated  by  the  changes  in  the  fauna. 

It  has  been  shown'  that  the  shell-bearing  mollusk  fauna  of  the  cool- 
temperate  zone  comprises  normally  about  400  species  in  any  reasonably 
diversified  area.  When  thoroughly  done,  collecting  from  marl  beds  will 
give  much  better  results  as  regards  completeness  than  can  be  had  from 
any  dredging  in  the  actual  sea,  because  the  marl  is  so  much  more  acces- 
sible than  the  seabottom.  In  the  Maryland  Miocene,  omitting  varieties, 
about  three  hundred  and  sixty-four  species  are  recorded.  It  may  be 
supposed  that  about  forty  species  remain  to  be  discovered  in  the  Mary- 
land beds. 

Of  the  species  known  about  ten  per  cent  are  supposed  to  survive. 
This  small  number  is  partly  the  result  of  the  rather  restricted  limits 

>U.  8.  Geological  Survey,  Bulletin  84,  pp.  25-31,  1892. 
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adopted  for  species  by  the  authors  of  this  part  of  the  volume,  as  com- 
pared with  the  views  prevalent  in  the  time  of  Lyell.  However,  about 
13  per  cent  of  the  New  Jersey  species  survive,  and  14  per  cent  of  the 
Floridian  Chesapeake,  so  the  estimate  is  not  far  from  normal  for  the 
lower  American  Miocene.  For  the  upper  Miocene  of  Duplin  about  20 
per  cent  are  estimated  to  survive,  and  19  per  cent  in  the  Suffolk  district 
of  Virginia.  The  intermediate  Yorktown  beds  have  about  17  per  cent 
of  survivors. 

I  have  already  called  attention  to  the  fact  that  the  Miocene  of  South 
Europe  is  of  a  more  tropical  character  than  that  of  our  typical  Chesa- 
peake, and  that  a  more  appropriate  comparison  in  detail  may  be  had 
with  the  Miocene  of  Northern  Europe,  Belgium,  North  Germany  and 
Denmark.  Even  the  latter  is  less  boreal  or  apparently  lived  in  warmer 
waters  than  the  bpecies  of  the  Maryland  beds.  It  would  seem  that,  in 
America,  the  change  at  the  end  of  the  Miocene  was  marked  by  a  slight 
elevation  and  a  distinctly  warmer  water  fauna  which  pushed  its  way 
northward  at  least  as  far  as  Virginia,  and  possibly  to  Martha^s  Vine- 
yard, where  the  genus  Corbicula,  a  distinctly  southern  form,  has  been 
detected.  From  a  survey  of  the  available  literature  it  would  seem,  how- 
ever, that,  on  the  continent  of  Europe,  the  Pliocene  fauna  which  made 
its  way  southward  was  of  a  somewhat  more  northern  type  than  the 
Miocene  which  it  succeeded.  If  a  change  in  the  ocean  currents  corre- 
sponding to  our  present  Gulf  Stream,  took  place  at  the  end  of  the  Mio- 
cene, by  which  the  tropical  waters  were  directed  over  a  longer  extent 
of  the  Atlantic  coast  than  was  the  case  during  the  Chesapeake  epoch, 
and  hence  became  more  or  less  cooled  off  before  making  the  transit  of 
the  North  Atlantic,  the  temperature  conditions  necessary  to  account  for 
this  difference  in  the  faunas,  would  have  been  provided. 

Of  five  hundred  species  of  gastropods  enumerated  by  Hoernes  from 
the  Vienna  basin  20.6  per  cent  are  regarded  as  surviving  to  the  present 
epoch;  a  number  without  doubt  too  great  from  the  standpoint  of  the 
average  modern  estimate  of  what  constitutes  a  species.  But  it  would 
carry  us  too  far  to  attempt  to  rectify  this  estimate  in  detail. 

In  the  work  of  Nyst  (1843)  on  the  Tertiary  of  Belgium  the  Diestien 
of  Dumont  and  the  fauna  of  the  Bolderberg  were  referred  to  the  Pliocene 
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and  the  Oligocene.  This  view  was  afterward  corrected  by  von  Koenen  * 
who  showed  that  the  Diestien  and  part  of  the  Bolderien  were  a  west- 
ward extension  of  a  fauna  which  he  identified  with  that  of  the  North 
German  Middle  Miocene. 

Of  eighty-nine  species  of  this  Belgian  fauna  Nyst  regarded  19  per  cent 
as  surviving,  an  estimate  which  must  be  materially  reduced  to  bring  it 
into  harmony  with  modem  views.  Much  more  reliable  from  this  stand- 
point is  the  estimate  of  von  Koenen,  who  regarded  out  of  one  hundred 
and  forty-two  species  of  gastropods  11  per  cent  as  identical  with  recent 
forms,  a  result  practically  agreeing  with  our  estimates  for  the  middle 
Chesapeake  of  Maryland  and  Virginia.  Of  these  North  German  species 
43  per  cent  are  common  to  the  fauna  of  the  Vienna  basin,  12  per  cent 
are  also  known  from  the  German  Oligocene  and  38  per  cent  from  the 
Pliocene  of  South  Europe.  The  relations  with  the  Crag  of  Britain  are 
less  intimate,  the  latter  being  characterized  by  a  rather  colder  water 
fauna. 

In  a  general  comparison  of  the  European  and  American  Miocene  we 
find,  among  other  things  which  may  be  cited  as  parallelisms:  in  land 
vertebrates  the  Sansans  and  Deep  Biver  mammals,  and  among  cetaceans 
the  presence  of  Squalodon,  Balaena,  Priscodelphimis  and  other  dolphins. 
Among  the  sharks  may  be  cited  Carcharodon  megalodon,  Hemipristis 
serra  and  Notidanus  primigenius.  Oscyrhina,  Carcharias,  Oaleocerdo  and 
various  rays  were  abundant  in  the  sea  bordering  the  western  continent 
during  this  period. 

In  Europe  Corals  are  rare  except  at  the  south ;  in  Maryland  Astrohelia 
and  Septastrea  represent  the  group,  the  waters  of  Chesapeake  time  in 
this  region  having  been  too  cold  for  reef  corals  and  too  shallow  for  the 
deep  sea  forms. 

The  Echinoids  of  the  Miocene  are  as  a  rule  few  in  species  and  profuse 
in  individuals ;  Glypeaster,  Scutella  and  8pata/ngu8  being  the  most  promi- 
nent of  European,  Amphidetus  and  SctUella  of  American  forms. 

Among  the  Vermes  Spirorbis  is  conspicuous,  and  Bdlan/us  among  the 
Crustaceans. 

*  Das  Miocaen   Norddeutschlands  and  seine  Mollnskf  auna.  Schr.  ges.  Naturw.  zu 
Marbnrg,  X,  8te  Abth.,  pp.  1S9-14S,  1872. 
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Among  the  Foraminifera  nummulites  are  absent,  and,  in  America, 
Orbiioides.  Amphistegina,  Ehrenbergia,  Cassidvlvna,  and  Ellipsoidina 
are  prominent  in  Europe;  Polystomella,  Planorbvlina,  Roialia,  Texiur 
laria,  Polymorphina,  and  Uvigerina  in  America.  Lithothamnion  is  a 
common  fossil  in  the  marine  Miocene  of  both  continents. 

There  are  left  the  MoUusca,  which  we  may  examine  a  little  more 
closely. 

Cephalopods  are  rare  in  the  Miocene.  The  Aturia  which  in  America 
does  not  persist  beyond  the  middle  of  the  Oligocene,  in  Europe  is  said 
to  linger  a  little  longer.  Nautilus  is  known  from  both  the  east  and  west 
coasts  of  America  in  the  Miocene. 

In  America,  among  the  Toxoglossate  gastropods,  Terebra  (represented 
by  species  of  the  subgenera  Hastvia  and  Oxymeris)  is  notable,  there  are 
many  Pleurotomoids,  the  cones  are  few  and  coarse,  Cancellaria  is 
represented  by  a  notable  number  of  species.  The  same  remarks  apply 
almost  equally  to  the  North  German  Miocene. 

American  Ehachiglossa  are  numerous.  A  species  of  Oliva  and  one  of 
Scaphella  at  least  appear  in  both  America  and  North  Germany.  Busycon 
in  the  former  region  is  represented  by  Tudicla  in  the  latter.  Fusus  is 
more  abundant  in  Europe  than  in  America  but  the  peculiarly  character- 
istic Miocene  subgenus  of  Chrysodomus,  Ecphora,  is  represented  in  North 
Germany  by  a  form  almost  intermediate  between  the  American  E.  quadri- 
costata  and  Chrysodomus  decemcostatus.  AncUla,  Murez,  Purpura  and 
Tritia  are  conspicuous  in  the  Miocene  faunas  of  Europe,  PtychosaJpinx, 
Ilyanassa  and  Tritia  in  America.  The  Melanopsis  of  Europe  is  paralleled 
by  the  Bulliopsis  of  America. 

Among  the  Tsenioglossa,  Turritella  is  conspicuous  in  both  continents, 
a  form  of  Cassis  {Cassidaria  or  Sconsia)  is  equally  present.  CyprcBa  is 
more  numerous  in  Europe  but  represented  in  both  regions;  Pyrula 
occurs  in  both,  more  abundantly  in  Europe;  as  do  the  various  types  of 
TritoniidcB,  such  as  Septa,  Lotorium  and  Ranella.  Pyrazus  is  more 
abundant  in  Europe  and  the  CaiyptrceidcB  in  America. 

Among  the  Bhipidoglossa,  Cailiostoma  is  more  representatiye  in 
America  and  Oibbula  in  Europe. 

Turning  to  the  bivalves  we  find  an  equally  noticeable  parallelism. 
In  Europe  Olycymeris,  Barbatia  and  Scapharca  are  very  characteristic. 
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as  they  are  in  America.  Ostrea  is  large  and  numerous,  large  Pectens 
occur,  though  the  latter  are  perhaps  less  characteristic  of  the  Miocene 
than  in  America. 

The  conspicuous  place  of  the  Cardiums  in  our  Miocene  is  hardly  filled 
by  the  species  in  the  European  faunas,  where  also  we  find  a  notable 
number  of  Isocardia.  Mactra  in  Europe  is  represented  by  Spisula  in 
America,  Panopea  is  about  equally  conspicuous  in  both,  Cardita  more 
so  in  Europe,  Astarte  in  America.  Corbvla  and  Saxicava,  are  equally 
common  to  both  regions.  The  very  characteristic  MytUoconcha  occurs 
in  both.  A  host  of  uncharacteristic  forms,  such  as  Nuculidce,  Abra, 
TelUna,  Ensis,  MacroccUlisia,  Timoclea,  Lima,  Phacoides,  etc.,  are  com- 
mon to  both,  but  in  Europe  Venerupis,  Paphia,  Eastonia,  Lutraria, 
Cardilia,  Pecchiolia,  Congeria  and  Adacna  are  found  with  no  American 
Miocene  equivalents.  CrassatellUes,  Crassinella,  Agriopoma,  Rangia, 
Mulvnia,  Melina,  occupy  the  same,  or  nearly  the  same,  position  on  the 
western  continent,  where  the  giant  species  of  Veniis  make  their  first 
appearance. 

In  a  general  way,  allowing  for  local  peculiarities,  the  Miocene  fauna 
of  North  Germany  compares  well  and  agrees  closely  with  that  of  Mary- 
land, while  the  Mediterranean  Miocene  finds  a  closer  analogue  in  the 
more  tropical  fauna  of  the  Duplin  beds  of  the  Carolinas.  We  have  not 
in  America  any  equivalent,  faunally,  of  the  Congeria  beds  of  the  upper 
Miocene  of  Eastern  Europe. 

Characteristic  Species  of  North  American  Miocene. 

Deeming  it  interesting  to  know  what  species,  as  distinguished  from 
genera,  are  characteristic  of  the  North  American  Miocene  I  have  care- 
fully inspected  the  lists.  By  characteristic  are  meant  the  species  which 
occur  only  in  the  Miocene,  and  occur  in  it  from  top  to  bottom,  or,  to 
exemplify,  in  the  beds  from  Alum  Bluflf  to  Duplin,  in  the  South,  or  from 
the  Calvert  to  Yorktown  or  Suffolk,  in  Maryland  or  Virginia.  It  is 
not  meant  that  they  occur  at  every  horizon  or  zone,  but  that  they  have 
existed  throughout  the  Miocene  somewhere,  and  disappear  with  the 
inauguration  of  the  Pliocene. 

The  following  list  comprises  the  species  so  defined,  and  is  to  some 
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extent  a  surprise^  both  by  the  presence  of  some  species  and  the  absence 
of  others,  the  latter  chiefly  those  which  survived  into  the  Pliocene. 
Some  of  the  groups  which  are  peculiar  to  a  portion  of  the  Kiooene  and 
do  not  occur  throughout  the  system  will  be  particularly  missed.  Doubt- 
less the  more  thorough  exploration  of  the  southern  Miocene  will  furnish 
material  for  modifying  the  list  to  some  extent,  but  as  far  as  our  present 
knowledge  goes  it  is  emphatically  characteristic  of  the  epoch. 

Drillia  limatida  Conrad. 

Cancellaria  caroUnensts  Emmons. 

Scaphella  trenholmii  (Tuomey  and  Holmes). 

Fasciolaria  rhomboidea  Sogers. 

Busycon  coronatum  Conrad. 

Busycon incile  (Conrad). 

Ecphora  quadricostaia  (Say)/ 

Fusils  exilis  Conrad. 

Anguinella  virginica  Conrad  (worm  tube?). 

Cassis  (Sconsia)  hodgei  Conrad. 

Crucibulum  constrictum  Conrad. 

Polynices  (Lunatia)  perspecUvus  (Rogers). 

Polynices  (Neverita)  percallosus  (Conrad). 

Calliostoma  philanthropus  ( Conrad ) . 

Dentaiium  carolinense  Conrad. 

Dentalium  attenuaium  Say. 

Cadulus  thallus  (Conrad). 

Yoldia  IcBvis  (Say). 

Area  (Barbatia)  centenaria  Say. 

Area  (Scapharca)  scalaris  Conrad. 

Area  (Seapharea)  subrosiraia  Conrad. 

Area  (Noetia)  incile  Say. 

Atrina  harrisii  Dall. 

Peeten  madisoniiLS  Say. 

Modiolus  ducateli  Conrad. 

Margaritaria  abrupta  (Conrad). 

Pandora  (Clidiophora)  crassidens  Conrad. 

&  Including  all  the  varieties  and  excluding  the  Rapana  which  has  been  too  hastily 
united  with  it. 
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Crassatellites  melinus  (Conrad). 

CrassatelUtes undulatus  (Say). 

Crassatellites  psychopterus  Dall. 

Astarte  ohruta  Conrad. 

Astarte  undulata  Say. 

Phacoides  anodonta  (Say). 

Pliacoides  cribrarius  (Say). 

Solecardia  cossmanni  Dall. 

Bornia  triangvla  Dall. 

Cardium  acntilaqueatum  Conrad. 

Cardium  laqueatum  Conrad. 

Isocardia  fratema  Say. 

Venvs  tridacnoides  (Lamarck). 

Chione  ulocyma  Dall. 

Callocardia  (Agriopoma)  svhnasuta  (Conrad). 

Macrocallista  reposta  (Conrad). 

Dosinia  acetabulum  Conrad. 

Tellina  {Angulus)  producta  Conrad. 

Semele  subovata  (Say). 

Cumingia  medialis  Conrad. 

Asaphis  centenaria  (Conrad). 

Ensis  ensiformis  Conrad. 

Spisula  delumbis  (Conrad). 

Spisula  subparUis  (Conrad). 

Spisula  curtidens  Dall. 

Spisula  marylandica  Dall. 

Mulinia  milesii  Holmes. 

Mulinia  congesta  (Conrad). 

Sphenia  dubia  (H.  C.  Lea). 

Panopea  reflexa  Say. 

Panopea  goldfussi  Wagner. 

Discinisca  lugubris  (Conrad). 
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VERTEBRATA. 

Class  MAMMALIA. 

Order  CETACEA. 

The  order  Cbtacea  exhibits  within  itself  forms  of  the  widest  diver- 
gence. Conforming  in  general  to  the  fish-like  form  of  body,  the 
members  show  variations  in  size  between  Baldenoptera  sibbaldiiy  85  to 
90  feet  long,  and  Platanista  about  4  feet;  in  dentition  from  the  car- 
nivorous form  of  Orca  to  the  baleen  plates  of  the  Right  Whale  or  the 
almost  toothless  Monodon.  The  superficial  fish-like  characters  of  the 
body  are  generally  regarded  as  degenerative  adaptations  to  the  aquatic 
habitat.  The  almost  total  loss  of  the  hair,  the  equally  complete  loss 
of  the  hind  limbs,  the  flipper-form  of  the  fore  limbs  and  the  develop- 
ment of  hyperphalanges;  the  position  of  the  external  nostrils  on  the 
upper  part  of  the  skull;  all  these  are  found  in  general  in  animals 
originally  terrestrial  in  habit,  that  have  become  aquatic.  To  these 
characters  should  be  added  the  broad,  fiat  tail  developed  in  the  hori- 
zontal instead  of  the  vertical  direction  and  devoid  of  bony  support. 

The  following  features  of  the  skull  have  been  mentioned  by  Beddard  ^ 
as  characteristic  of  the  Cbtacea: 

"The  separation  of  the  two  parietals  by  the  intervention  of  the 
supra^K^ccipital,  or  their  concealment  by  its  overlapping. 

"  The  overlapping  of  the  muzzle  generally  by  the  premaxillae. 

"The  loose  attachment  between  the  various  bones  surrounding  or 
connected  with  the  organ  of  hearing. 

"  The  absence  or  feeble  development  of  the  coronary  process  of  the 
lower  jaw." 

The  scattered  locations  and  the  fragmentary  condition  of  the  material 

1 A  Book  of  Whales.  Fntnam  ds  Sodb,  New  York,  1900.  This  book  contains  a 
most  yalnable  semi-popalar  acconnt  of  the  Getacea. 
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described  in  the  following  pages  rendered  impossible  a  complete  re- 
vision of  the  forms.  All  that  has  been  attempted  is  to  place  the  known 
material  in  the  most  available  form. 

The  classification  of  the  Cetacea  is  in  a  very  unsettled  condition  so 
that  no  one  scheme  can  be  said  to  be  the  correct  one.  The  scheme 
here  given  follows  that  of  Flower  and  Lydekker.* 

Suborder  ARCHAEOCETl. 

Animals  most  nearly  approaching  the  land-living  ancestors  of  the 
group;  the  skull  elongate  with  well-developed  nasal  bones  and  the  teeth 
differentiated  into  an  anterior^  incisor  series  and  a  posterior^  molar 
series.  These  teeth,  especially  the  molars,  are  extended  in  the  antero- 
posterior direction  and  have  tuberculated  cutting  edges;  the  anterior 
series  is  single-rooted  and  the  posterior  two-rooted.  The  body  was 
elongated  and  adapted  to  an  aquatic  life  but  the  attachment  of  the 
ribs,  the  structure  of  the  palatal  region  and  other  portions  of  the  body 
are  very  seal-like  in  their  relations. 

There  is  but  a  single  family,  the  Zeuglodontidae,  which  is  confined 
to  the  Eocene  formations.  In  the  United  States  they  are  most  abund- 
antly found  in  the  deposits  of  Alabama,  Louisiana,  and  Mississippi. 

Suborder  ODONTOCETI. 

Forms  in  which  the  skull  has  lost  many  of  the  typical  mammalian 
features  retained  in  the  previous  suborder,  especially  in  the  facial 
region;  the  external  nares  have  retreated  until  they  are  simple  openings 
on  the  top  of  the  head,  descending  almost  vertically  through  the  skull 
just  anterior  to  the  front  wall  of  the  brain  case.  The  retreat  of  the 
nares  has  driven  the  nasal  bones  back  until  they  are  mere  nodules  in 
the  posterior  wall  of  the  upper  portion  of  the  nares.  The  nose  is  ex- 
tended into  a  rostrum  that  may  reach  great  length  and  slender  propor- 
tions; the  teeth  are  variable,  in  some  forms  they  are  quite  similar  to 
those  of  the  preceding  suborder,  in  others  they  are  simple  and  conical; 
either  present  in  large  number  or  reduced  to  a  single  tooth  in  each 
half  of  the  mandible.     The  vertebrae  in  the  neck  are,  in  the  most 

1  Mammals  Liying  and  Extinct.     Flower  and  Lydekker.     London,  1890. 
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highly  developed  of  the  forms,  anehylosed  together  in  a  short  mass  of 

bone,  this  leaves  the  animal  with  no  apparent  neck;  in  other  forms  the 

cervical  vertebrae  are  all  separate  and  the  head  and  body  are  separated 

by  a  well-defined  constriction.     All  forms  show  a  distortion  of  the 

anterior  portion  of  the  stall,  which  in  some  reaches  a  high  degree. 

The  suborder  has  four  families:    Squalodontidae,    Platanistidae, 

Delphinidae,  and  Physeteridae. 

Following  is  a  scheme  given  by  Cope  *  for  the  determination  of  the 

various  families: 

I.      Teeth  of  two  types,  one  and  two-rooted. 

Neck  longer;  teeth  in  both  jaws Squalodontidae. 

il.      Teeth  nniformly  one-rooted. 

a.      Ribs  nearly  all  two-headed. 

Teeth  in  both  jaws;  neck  generally  longer Plataniatidae. 

Teeth  in  lower  jaw  only;  neck  short Physeteridae. 

aa.      Four  or  five  anterior  ribs  only  two-headed. 

Teeth  in  both  jaws;  neck  short Delphinidae. 

In  the  same  article  he  speaks  of  the  characters  here  selected  to 
designate  the  different  families.  He  says :  "  All  the  above  characters 
are  those  of  divergence  from  the  principal  mammalian  stem,  and  have 
relations  to  the  conditions  of  aquatic  life.  Thus  the  posterior  position 
of  the  nostrils  permits  inspiration  without  the  elevation  of  the  muzzle 
above  water  level,  which  is  rendered  difficult,  if  not  impossible  in  the 
most  specialized  types,  by  reason  of  the  extreme  flatness  and  inflexi- 
bility of  the  cervical  vertebrae.  The  absence  of  teeth  is  appropriate 
to  the  habits  of  the  types  which  lack  them.^^  (The  confinement  of  the 
diet  of  the  Mysticoceti  to  soft  bodied  animals.)  "  The  disarticulation 
and  the  disappearance  of  the  heads  of  the  ribs  in  the  Mysticoceti  is 
appropriate  to  the  support  which  all  the  viscera  derive  from  the  fluid 
medium  in  which  these  large  animals  live.''  Again,  "  The  line  of  the 
successional  modification  of  the  Cetacea  is  found  in  the  changes  in  (1) 
the  shape  of  the  skull;  (2)  the  extinction  of  the  dentition;  (3)  the 
shortening  of  the  cervical  vertebrae;  and  (4)  in  the  separation  of  the 
ribs  from  articulation  with  the  vertebral  centra.  The  modification  of 
the  shape  of  the  skull  is  related  to  the  gradual  transfer  of  the  external 
nostrils  to  more  and  more  posterior  positions.'' 

» Amer.  Nat.,  vol.  ixiv,  1890,  p.  602. 


6  SYSTEMATIC    PALEOXTOLOGY 

Family  SQUALODONTIDAE. 

This  family  is  peculiar  in  its  group  in  that  it  possesses  teeth  of  two 
kind  as  in  the  Abcheoceti;  the  anterior  teeth  are  simple  and  conical 
while  the  posterior  or  molar  teeth  are  more  complex  and  are  two-rooted 
(there  are  teeth  in  the  premaxillary).  The  skull,  however,  presents  the 
characters  of  the  Odontoceti.  There  are  no  living  members  of  this 
family. 

Genus  SQUALODON  Grateloup. 

Sqitalodon  atlanticus  Leidy. 
Plate  X,  Figs.  1,  2,  3. 

Maerophoca  atlarUicus  Leidy,  1856,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  Tiii,  p.  320. 
Squalodon  atlaniieui  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zlx,  pp.  132,  144, 

151,  158. 
Squalodon  ailanticut  Leidy,  1869,  Jonr.  Acad.  Nat.  Sci.  Phila.,  2iid  ser.,  yol.  tU,  p. 

416,  pi.  xxviii,  figs.  4-7 ;  pi.  xzx,  fig.  18. 
Basiloiaurus  (/)  aUarUUnM  Cope,  n.  n. 

Description. — The  original  specimens  described  as  M.  atlarUums  con> 
sisted  of  three  molar  teeth  from  Cumberland  county.  New  Jersey. 
They  were  described  as  follows  by  Leidy  in  1856 :  "  Crowns  of  the  molar 
teeth  broader  than  the  length;  laterally  compressed  conical;  the  anterior 
and  posterior  borders  acute,  the  former  with  a  series  of  acute  two,  and  the 
latter  with  four  conical  tubercles  having  denticulated  borders;  inner 
and  outer  surfaces  exceedingly  roughened,  especially  toward  the  base, 
by  longitudinally  acute  and  broken  ridges.  Boot  composed  of  an 
antero-posterior  pair  of  fangs  confluent  half  their  length. 

"  Length  of  largest  tooth  2^  inches;  length  of  crown  10  lines,  breadth 
12  lines.'' 

Cope  in  1867  described  a  second  specimen  from  Charles  county, 
Maryland.  "  At  least  four  of  the  most  posterior  molars  were  inserted 
in  oblique  alveolae,  overlapping  by  their  anterior  fang  the  inner  face 
of  the  posterior  fang  of  the  tooth  in  front,  anterior  to  these  the 
alveolae  are  less  oblique,  and  separated  by  spaces.  The  palatal  face  is 
moderately  convex,  while  the  external  surface  is  divided  into  two  plane 
faces  by  an  angulated  line,  which  is  strong  posteriorly,  vanishing  anter- 
iorly.'' The  fragments  are  said  to  indicate  a  cranium  about  30  inches 
long.     The  teeth  "are  longitudinally  wrinkled  and  present  a  thick 
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anterior  and  posterior  cutting  edge.  The  sermlations  stand  from 
behind^  3-2,  2-2,  3-2,  3-2,  the  anterior  two  of  the  last  being  very  weak. 
The  entting  edge  of  all  these  is  serrulate.  Not  only  in  the  number  of 
the  crests,  but  in  the  more  elevated  conic  apex,  do  these  teeth  differ 
from  those  of  8.  holmesii/' 

A  specimen  in  the  Museum  of  the  Philadelphia  Academy  of  Sciences 
bears  the  name  Basihsaurua  atlanticus  and  purports  to  come  from  the 
Miocene  of  Maryland.  No  trace  can  be  found  of  any  description  of 
such  a  species  of  Basilosaurus  nor  does  the  genus  Bdsilosaurus  occur  in 
the  Miocene.  The  label  is  by  Cope  and  it  is  probable  that  it  was 
intended  for  Squahdon  atlanticus.  The  strong  resemblance  of  the 
specimens  to  the  teeth  of  the  latter  genus  bears  out  this  supposition. 

Occurrence. — Calvbbt  Fobmation.*  Charles  county  near  the  Patux- 
ent  river. 

Collections. — ^The  type  specimen  is  in  the  Museum  of  the  Philadelphia 
Academy  of  Natural  Sciences. 

Sqtjalodon  pbotebvus  Cope. 
Plate  X,  Figs.  4,  6. 

Cynarea  proterva  Cope,  199?,  Proc.  Acad.  Nat.  Sci.  Fhila.,  vol.  xlx,  pp.  144,  163. 
QyTiorea  proterva  Cope,  1868,  Proc.  Acad.  Nat.  Scl.  Phiia.,  Tol.  zz,  p.  185. 
Squdlodon  protervw  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zzi,  p.  151. 
Squalodon  protervua  Leldy,  1869,  Jonr.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  vli,  pp. 
884-428,  pi.  zzviii,  figs.  18-19. 

Description. — ^In  1869  Cope  gave  the  following  description  of  this 
species:  '^This  species  is  represented  in  the  collection  by  a  single 
canine  tooth,  which  presents  the  usual  small  crown  and  broad  fang  of 
the  Cbtaoba.  The  fang  is,  however,  shorter  than  in  the  ^  Gohphonodon 
and  Stenodon/  and,  with  the  crown  very  much  compressed  in  one  plane. 
A  shallow  groove  extends  on  each  side  .of  it  to  the  narrowed  and  flat- 
tened truncate  base.  The  tooth  is  widest  at  the  middle  of  the  fang; 
the  crown  is  rapidly  acuminate,  narrow  lenticular  in  section,  and  fur- 
nished with  a  rather  thickened  postero-intemal  cutting  edge.  The 
anterior  or  external  aspect  is  worn  away  by  the  attrition  of  a  corre- 

1  The  molliiBca  collected  by  Cope  at  this  time  and  from  this  locality  and  described 
by  Conrad  were  from  the  Calvert  formation. 
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sponding  toothy  but  was  obtuse^  and  furnished  with  a  loDgitudinal  ridge 
on  each  side  at  the  base  of  the  erown«  The  surface  of  the  enamel  is 
rugose,  more  minutely  on  one  side  than  on  the  other.  The  tooth  is 
considerably  curved.  While  the  enamel  is  polished  the  fang  is  rough- 
ened and  opaque. 

Total  length  on  middle  1  m 10.5  lines  (48  mm.) 

Length  of  crown 

Width  at  base  of  crown 4.5    lines  (9  mm.) 

Width  at  middle  of  fang 5.25  lines  (10.5  mm.)" 

Occurrence. — Calvebt  Formation.  Charles  county,  near  the  Patux- 
ent  river. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

Family  PLATANISTIDAE. 

The  teeth  are  undifferentiated,  conical  and  single-toothed;  the  pre- 
maxillary  is  without  teeth;  the  nose  is  extended  into  a  long  and  slender 
rostrum  and  in  the  lower  jaw  the  symphysis  is  very  long.  Zittel  says 
that  it  is  at  least  half  as  long  as  the  jaw.  The  cervical  vertebrae  are  all 
separate  and  the  ribs,  except  the  most  posterior,  are  two-headed.  Note- 
worthy living  members  of  this  group  are  PlatanUta  of  the  Ganges  which 
is  entirely  fluvatile  in  its  habits,  never  going  into  salt  water,  and 
Pontoporia  of  the  South  American  coast  which  is  found  near  the  mouth 
of  the  La  Plata  river  but  has  never  been  found' in  the  fresh  water  of  the 
river.  This  last  form  serves  as  a  connecting  link  in  habits  between  the 
Platanistidae  and  the  succeeding  family  which  is  confined  to  salt 
water.  Most  of  the  fossil  forms  of  Odontoobti  described  from  Mary- 
land belong  to  the  Platanistidae. 

Cope  has  given  the  following  scheme  ^  for  the  determination  of  the 
genera  of  the  family  Platanistidae: 

I.     Teeth  with  roots  extended  transversely. 

Teeth  with  lateral  basal  lobes;  lumbar    diapophyses  wide Jnio. 

II.     Teeth  with  cylindrical  roots. 

a.      Caudal  vertebrae  plano-convex. 

No  caudal   diapophyses    Cetophis. 

aa.     Caudal  vertebrae  plane. 


>  Amer.  Nat,  vol.  xziv,  1900,  p.  608. 
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fi.     Lumbar  diapophyses  spiniform. 

Lumbar  and  caudal  yertebrae  slender   ZaracMs, 

Lumbar  and  caudal  vertebrae  short Ixaoanthu8» 

pp.     Lumbar  diapophyses  wide,  flat. 

Muzzle  elongate,  slender;  cervical  vertebrae  long. . .  Priscodelphintut, 
Muzzle  slender,  cervical  vertebrae,  shorter Pontoporia^ 

III.  Teeth  y^ith  longitudinally  flattened  roots. 

Teeth  in  entire  length  of  maxillary  bone;  symphysis  con- 
nate     Stenodelphis. 

Teeth  in  all  the  jaws;  symphysis  not  connate;  an  eroct  osseus 
crest  on  posterior  part  of  the  maxillary PlaUmi8ta» 

Teeth  at  the  base  of  the  maxillary  only;  muzzle  produced  into 
a  subcylindrical  beak   Rhabdosteu8, 

IV.  No  teeth;  an  alveolar  groove;  muzzle  depressed,  e\oTig€Lte....Affahelu8. 

The  genus  Lophocetus  is  not  included  in  this  scheme  and  it  seems 
impossible  to  insert  it  as  only  the  skull  is  known.  Certainly  it  belongs 
in  the  second  section;  "forms  with  cylindrically  rooted  teeth.' 
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Genus  PRISCODELPHINUS  Cope. 

Priscodelphinus  gabbi  Cope. 
Plate  X,  Fig.  6. 

Delphinapteru8  gabbi  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xz,  p.  191. 
Tretosphys  gabbi  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xz,  p.  191. 
Tretosphys gabbi  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zzi,  pp.  7,  8. 
Tretotphyt gabbi  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,.vo).  vii,  p.  434. 
PriteodelphinuB  gabbi  Cope,  1890,  Amer.  Nat.,  vol.  zziv,  p.  615. 

Description, — Described  from  a  single  caudal  vertebra.  "It  has 
pertained  to  a  species  of  not  more  than  half  the  length  of  T.  grandaeviLS, 
and  is  less  strongly  constricted  everywhere  and  especially  below.  In  a 
caudal  of  near  the  same  position,  the  ridges  and  chevron  articular 
surfaces  are  much  more  elevated,  especially  those  on  the  anterior  part 
of  the  centrum.  They  embrace  a  very  deep  groove  in  this,  a  shallow 
one  in  the  T.  gabbi.  An  additional  longitudinal  ridge  on  each  side  the 
inferiors  in  front  is  wanting  in  T.  gabbi.  Both  have  a  delicate  one 
above  the  diapophyses  in  front,  the  T.  grandaevus  behind  also.  There 
is  no  posterior  zygapophysis  in  the  T.  gabbi.  The  caudal  of  the  latter 
is  also  relatively  shorter. 

Length  centrum 2  in.  (50  mm.) 

Depth  articular  face  anterior 1  in.,  5.7  lines  (11.4  mm.) 

Width  articular  face  anterior 1  in.,  7  I'nes  (14  mm.)" 
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Occurrence. — Calvebt  Fobkation.  Charles  county,  near  the  Patux- 
ent  river. 

Collection. — The  type  specimen  is  in  the  Museum  of  the  Academy 
of  Natural  Sciences  of  Philadelphia.  It  bears  the  label  "  Tretosphys 
gabbi  Cope  (Delphinapterus,  Cope,  type).  Caudal  vertebra,  E.  D.  Cope, 
Charles  Co.,  Md.'' 

Pbiscodelphinus  buschenbebobbi  Cope. 
Plate  X,  Figs.  7,  8. 

Delphinaptent$  ruschenbergeri  Cope,  1868,  Proc.  Acad.  Nat.  Set.  Phila.,  vol.  zx,  p. 

189. 
Tretotphys  ruMehenbergeH  Cope,  1809,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xzi,  pp.  7-9. 
Tretoaphya  ruachenhergeri  Leldy,  1869,  Jour.  Acad.  Nat.  Scl.  Phila.,  2nd  ser.,  vol. 

yfi,.p.  484  (mention  only). 
Priaeoddphinut  nuokamhtn'geri'  Cope,  1890,  Amer.  Nat.,  Tol.  zziy,  p.  615. 

Description. — ^This  species  was  about  the  size  of  Ixaeanthus  stenus. 

I 

"  They  (the  vertebrae)  are  also  of  a  slender  form,  more  so  than  in  any 
species  of  the  last  genus  {Ixaeanthus).  What  distinguishes  it  generally, 
is  that  instead  of  the  slender  diapophyses  of  the  caudal  it  has  the  broad 
ones  of  the  true  Dolphins,  though  broader  even  than  is  usual  in  these, 
and  it  is  perforated  a  little  on  one  side  of  the  middle  by  the  foramen 
seen  among  the  whales  and  dolphins  generally. 

'^  Articular  faces  transversely  oval;  centrum  slightly  constricted  with 
an  obtuse  keel  along  the  median  line.  The  two  inferior  keels  of  the 
caudal  vanish  on  the  middle  part  of  the  centrum. 

Length  of  centrum 1  in.  9     lines  (68  mm.) 

Height  of  centrum 10.3  lines  (20.6  mm.) 

Width  of  centrum 12.5  lines  (25  mm.) 

Width  neural  canal 5.2  lines  (10.4  mm.) 

Width  basis  diapophysis  lumbar 10.5  lines  (21  mm.) 

Width  basis  diapophysis  caudal 10     lines  (20  mm.)'' 

The  type  specimen  consists  of  two  vertebrae,  a  lumbar  and  a  caudal 
vertebra. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 
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Pbisgodelphintts  lacebtostts  Cope. 

Delphinapterut  liicertosus  Cope,  1868,  Proc.  Acad.  Nat.  Set.  Phlla.,  vol.  xz,  p.  190. 
Treto^hya  laeertosu*  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zx,  p.  189. 
Delphinaptenu  hawkinsi  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xx,  p.  190. 
Tretoaphyt  laeertofua  Cope,  1809,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxi,  p.  7. 
TretoBphy$  lacertoaua  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  aer.,  vol.  vii,  p. 

434. 
PrUcodelphinu8  Icteertorua  Cope,  1875,  Proc.  Amer.  Philos.  Soc,  Yol.  xiv,  p.  863. 
PrUcodelphinu9  laeertoaua  Cope,  1890,  Amer.  Nat.,  toI.  xxiv,  p.  615. 

Description. — This  species  is  described  as  "  much  the  largest  species 
of  the  genus.  It  is  based  on  two  lumbar  vertebrae  which  have  been 
united  by  exostosis  and  then  separated.  They  are  quite  elongate  and 
have  broad  diapophyses  so  far  as  their  bases  indicate.  The  articular 
faces  are  about  as  broad  as  deep^  and  slightly  pentagonal  in  outline, 
not  ovoid  or  discoid  as  in  other  species.  The  lower  surface  presents  an 
obtuse  median  angle,  with  slightly  concave  sides.^' 

There  were  two  specimens;  one  from  the  mouth  of  the  Patuxent 
river  in  Maryland  consisting  of  a  single  vertebrae,  and  five  others  from 
the  marl  pits  near  Shiloh  in  Cumberland  county.  New  Jersey.  The 
type  is  in  the  museum  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. One  of  the  vertebrae  so  preserved  is  labeled,  on  the  speci- 
men, Delphinapterus  lacertosusy  but  the  accompanying  case  label  is 
*'  Tretosphys  lacertosus  Cope.  (Delphinapterus  lacertosus.  Cope.)*' 
Another  specimen  in  the  same  lot  bears  the  label  ^^  I)elphinapterus 
Hawkinsi  =  Delphinapterus  lacertosus.  Cope.*' 

Measurements  of  a  vertebrae  of  T.  lacertosus. 

Length  centrum 3  in.  5.5  lines  (85.5  mm.) 

Height  articular  surface 2  in.  2.5  lines  (55  mm.) 

Width  articular  surface    2  in.  4.5  lines  (59  mm.) 

Width  neural  canal 7.5  lines  (15  mm.) 

Width  base  diapophysis 1  in.  9     lines  (45  mm.) 

Occurrence. — St.  Maby's  (?)  Formation.    Mouth  of  the  Patuxent 
river.    Calvbbt  FoR3iATiON.    Charles  county  near  the  Patuxent  river. 
Collection. — ^Philadelphia  Academy  of  Natural  Sciences. 
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PrISCODELPIUNUS   (  ?)   CRA88ANGULUM   n.   Sp. 

Plate  XI,  Figs,  la,  lb,  2,  3a,  3b. 

Description. — An  imperfect  skull  collected  by  the  Maryland  Geologi- 
cal Survey  may  belong  to  this  genus.  The  teeth  are  all  lost  but  the 
alveoli  seem  to  indicate  that  the  roots  were  very  slightly  flattened, 
if  at  all;  in  the  anterior  part  of  the  series  the  alveoli  seem  to  run 
together  and  to  form  an  imperfect  alveolar  groove.  If  the  teeth  prove 
to  have  the  cylindrical  roots  the  form  must  be  considered  as  a  species 
of  Priscodelphinus  and  only  the  discovery  of  vertebrae  in  connection 
with  the  skull  can  determine  whether  it  is  a  new  species  or  belongs  to 
one  already  described.  If  the  roots  are  found  to  be  more  flattened 
longitudinally  it  must  be  considered  as  a  new  form  near  to  rhdbdasteus 
but  distinguished  by  the  presence  of  teeth  in  the  whole  length  of  the 
jaw. 

Bostrum  very  long  and  tapering  gently,  the  sides  straight.  Superior 
portion  of  the  upper  jaw  overlapping  the  lower,  so  that  the  alveoli  of 
the  teeth  are  on  the  inferior  side  of  the  angle  at  the  side  of  the  jaw; 
the  upper  surface  of  the  jaw  formed  by  the  joined  maxillaries  and  pre- 
maxillaries;  the  under  surface  marked  by  a  deep  straight  groove  which 
corresponds  to  a  similar  groove  on  the  superior  surface  of  the  upper 
jaw;  the  opposed  surfaces  of  the  two  jaws  almost  flat.  The  teeth  were 
not  opposed  but  extended  out  and  forward  from  the  sides  of  the  jaw 
even  in  the  posterior  portion  of  the  series;  the  teeth  were  simple  and 
conical  in  form.  The  maxillaries  did  not  extend  posterior  to  the  orbit, 
they  were  greatly  expanded  posteriorly  in  thick  wing-like  extensions 
that  gave  the  base  of  the  rostrum  a  considerable  width,  and  passed 
gradually  into  the  slender  portion.  Between  the  posterior  portions 
of  the  maxillaries  the  vomer  appears  very  slightly  on  the  inferior  sur- 
face. Above,  the  vomer  is  seen  to  be  a  rather  short  V-shaped  bone, 
the  posterior  ends  of  which  clasp  the  nodular  and  very  rugose  anterior 
end  of  the  mesethmoid;  the  cartilaginous  extension  of  this  forward 
was  of  considerable  extent.  The  premaxillaries  were  very  long  and 
slender,  posteriorly  they  became  flattened  and  thin;  from  a  point  just 
anterior  to  the  nares  they  diverged  as  they  retreated;  anteriorly  they 
were  slender  and  rod-like,  anchylosed  to  the  maxillaries  but  seemingly 
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separate  in  the  median  line.  The  frontal  appeared  at  the  posterior 
end  of  the  maxillaries  as  a  heavy  flattened  process  overhanging  the 
orbit,  the  outer  edge  of  which  was  thick  and  depressed  in  the  vertical 
direction.  The  basisphenoid  has  strong  descending  lateral  processes 
that  carry  backward  the  pterygoid '  ridges,  thus  giving  to  the  base  of 
the  skull  much  the  appearance  of  the  modem  dolphins.  The  occipital 
condyle  stood  well  out  from  the  body  of  the  bone;  the  occipital  bone 
joined  the  squamosal  at  a  very  large  angle  so  that  the  posterior  edge 
of  the  zygomatic  portion  is  almost  as  far  back  as  any  part  of  the  skull; 
this  gives  &  very  wide  back  to  the  skull  with  a  rather  ^arp  angle 
between  the  sides  and  the  back.  The  tympanic  is  rather  simple  in 
form.  It  is  especially  characterized  by  the  slender  trough-like  exten- 
sion of  the  anterior  edges  of  the  lips;  the  posterior  side  shows  a  wide 
shallow  groove  quite  rugose  on  the  sides  and  bottom. 

Measurements : 

From  end  of  snout  (incomplete)  to  posterior  end  of 

symphysis   445  m. 

Posterior  end  of  symphysis  to  posterior  end  of  ramus     .199  m. 

Width  between  posterior  ends  rami 14    m. 

Width  jaw  at  symphysis 05     m. 

Width  of  jaw  at  about  half  the  length 03    m. 

Width  jaw  at  anterior  end,  as  preserved 01    m. 

Number  of  teeth  in  five  centimeters 3 

Occurrence. — Calvert  Formation.     }  mile  north  of  Governor's  Run. 
Collection, — Maryland  Geological  Survey. 

PRISCODELPHINUS   URAEUS    CopC. 

Tretotphys  uraeiu  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxi,  pp.  7,  8. 
Tretosphya  urttevt  Leidy,  1869,  Jour.  Acad.  Nat.  Scl.  Phila.,  2nd  ser.,  yoL  yii,  p.  485 

*  (mention  only). 
PrUeodelphinu9  uraetn  Cope,  1875,  Proc.  Amer.  Philos.  Soc,  toL  xiv,  p.  863. 
Priscodelphinua  uraeus  Cope,  1890,  Amer.  Nat.«  vol.  xziv,  p.  614. 

Description. — The  species  is  founded  upon  a  single  lumbar  from  New 
Jersey  with  which  Cope  associated  a  single  caudal  from  the  mouth  of 
the  Patuxent   river.      The   vertebrae   are   elongate   as   in   the   genus 
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Zarhachis  but  not  to  the  extent  reached  in  that  genus.  The  articular 
face  of  the  lumbar  was  injured  "  but  evidently  has  been  as  deep  as  wide 
and  perhaps  nearly  round.  The  median  impression  is  punctiform  and 
remarkably  strong.  The  profile  of  the  inferior  outline  is  concave  and 
constituted  by  an  obtuse  keel,  on  each  side  of  which  is  a  short  longitu- 
dinal depression.  The  diapophyses  have  been  broken  off  but  their 
bases  are  both  broad  and  deep,  slightly  filling  the  concavity  of  the 
infero-lateral  face.  The  supero-lateral  face  strongly  concave  in  both 
directions. 

Length  centrum   39     lines  (78  mm.) 

Length  of  basis  of  neurapophysis 28.5  lines  (57  mm.) 

Length  of  basis  of  diapophysis 20     lines  (40  mm.) 

Width  neural  canal 4     lines  (8  mm.)" 

"  Caudal  has  broad  diapophyses  and  a  band-like  impression  passing 
in  front  of  them,  and  converging  at  center  of  median  line  below;  a 
character  seen  in  many  of  the  species  of  the  genus.  The  points  of 
attachment  of  the  chevron  bones  are  well  marked;  they  entirely  dis- 
appear on  the  middle  portion  of  the  centrum.  The  articular  face  is 
similar  to  that  of  the  lumbar,  but  is  a  little  broader  than  high.  These 
surfaces  are  everywhere  concave  and  are  not  marked  by  any  longitu- 
dinal ridges. 

Total  length  39     lines  (78  mm.) 

Length  basis  neurapophysis 25     lines  (50  nmi.) 

Length  basis  diapophysis    24     lines  (48  mm.) 

Width  neural  canal 2.6  lines  (5.2  mm.) 

Width  articular  face 25.5  lines  (5.1  mm.) 

Depth  articular  face  21.3  lines  (42.6  mm.) 

"  This  is  probably  the  second  of  the  genera  in  length,  and  the  third 
in  bulk.^' 

Occurrence. — St.  Maby^b  Fobmation.    Mouth  of  Patuxent  river. 

ColUctum. — The  location  of  the  type  specimen  is  unknown.  It  was 
loaned  to  Cope  by  Tyson,  then  the  State  Agricultural  Chemist  of 
Maryland. 
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PBI8CODELPHINX7S  GRANDAEVUS  Leidy. 

Plate  XII,  Figs,  la,  lb,  Ic. 

Priteodelphinus  grandaevut  Leidy,  1851,  Proc.  Acad.  Nat.  Sci.  Phila.,  toL  t,  p.  827. 
Pri8eodelphinu9  grandaevu*  Cope,  1890,  Amer.  Nat.,  voL  xxlv,  p.  605,  flgi.  2a,  2b, 
8a,  81),  8c. 

Description. — ^An  atlas  vertebrae  corresponds  very  closely  in  size  and 
appearance  to  the  figures  of  Priscodelphintu  grandaevus  Leidy,  published 
by  Cope.  The  anterior  face  is  deeply  concave.  The  articular  faces  for 
the  occipital  condyles  are  concave,  broader  above  than  below  and 
inclined  obliquely  outward.  The  opening  is  roughly  triangular.  The 
upper  surface  is  thin  and  there  is  no  elevation  of  the  neural  arch; 
the  top  of  the  arch  is  marked  by  a  low  spine  and  on  either  side  of  this 
is  a  large  foramen.  On  the  sides  the  transverse  processes  are  bifurcate, 
a  broader  process  pointing  upward  and  outward  and  a  narrower  one 
outward  and  downward,  the  two  processes  are  connected  by  a  sharp 
ridge  and  on  either  side  of  this  are  several  small  foramina  for  nutritive 
vessels.  The  posterior  face  shows  strong  articular  faces  for  the  axis 
and  the  lower  surface  of  the  inside  of  the  ring  shows  an  articular  face 
for  a  broad  odontoid  process;  the  articular  surface  covers  about  two- 
thirds  of  the  inner  face  of  the  lower  portion  of  the  ring  and  is  marked 
oflP  from  the  anterior  portion  by  a  low  rugose  line.  The  lower  face  is 
marked  by  a  strong  peg-like  rugosity  pointing  backwards.  There  is  no 
trace  of  a  tendency  to  coalescence  of  the  cervical  vertebrae. 

Measurements: 

Breadth  across  anterior  face 75  mm. 

Height  anterior  face 45  mm. 

Breadth  across  transverse  processes 91  mm. 

Occurrence. — Calvebt   Formation,    i  mile   south    of    Chesapeake 
Beach. 
Collection. — ^Maryland  Geological  Survey. 

Genus  IXACANTHUS  Cope. 

This  genus  was  described  with  /.  coelospondylus  Cope  as  the  type. 
The  original  generic  description  is  as  follows:  ''This  genus  is  similar 
to  the  next  (Priscodelphinus)  in  the  cylindric  spinous  character  of  the 
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diapophyses  of  the  caudal  and  lumbo-sacral  vertebrae^  but  differs  from 
it  and  all  other  Delphinidae  with  which  I  am  acquainted  in  the  man- 
ner of  the  attachment  of  the  epiphyses  of  the  vertebrae.  Instead  of 
being  nearly  plane  and  thin  discs,  they  are  furnished  with  two  oblique 
faces  above,  which  are  capped  by  a  projecting  roof  formed  by  the  floor 
of  the  neural  canal,  while  their  central  portion  forms  a  knob  which 
fits  a  corresponding  shallow  pit  of  the  centnmi." 

IXAOANTHUS  CONHADI  (Lcidy). 

Delphinua  eanradi  Leldy,  1852,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  p.  35. 
Delphiwu  eanradt  Cope,   1867,   Proc.   Acad.    Nat.    Sci.  Phila.,  vol.    xix,   p.    144 

(mention  only). 
PrUeodelphinu%  conradi  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zx,  p.  188. 
Pri8codelphinut  conradi  Leidy,  1869,  Jonr.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  Til, 

p.  438  (mention  only). 
Beloaphya  conradi  Cope,  1875,  Proc.  Amer.  Philos.  Soc,  vol.  xIy,  p.  863. 
Ixacanthnt  conradi  Cope,  1890,  Amer.  Nat.,  vol.  xxiv,  p.  614. 

Description. — The  species  was  described  by  Leidy  in  1852  from  a 
single  lumbar  vertebra.  "  The  epiphysial  extremities  of  the  vertebrae 
are  pentahedral. 

Length  of  vertebral  body 2^  inches  (55  mm.) 

Breadth  of  epiphysial  extremities If  inches  (43  mm.) 

Breadth  of  base  of  transverse  process . . . .  IJ  inches  (43  mm.)'' 

In  1868  Cope  added  from  additional  material:  "Its  affinities  are 
apparently  nearer  the  last  mentioned  species  (P.  harlani)  than  any 
other.'' 

Occurrence. — Calvebt  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — The  type  specimen  was  probably  placed  in  the  museum 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  but  seems  to  be 
lost.     Cope's  specimens  are  there. 

IXACANTHUS   STENUS   CopC. 

Plate  XIII,  Figs,  la,  lb. 

Priscodephinus  9tenu9  Cope,  186S,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xx,  p.  188. 
Priscodephinus  sientti  Leidy,  1869,  Joar.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  toI.  yH,  p 

483  (mention  only). 
Belotphys  ntenut  Cope,  1875,  Proc.  Amer.  Philos.  Soc,  toI.  xiv,  p.  868. 
Ixacanthiu  atenu8  Cope,  1890,  Amer.  Nat.,  vol  xxiv,  p.  614. 
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Description. — The  species  was  described  from  two  lumbar  vertebrae. 
"  They  indicate  both  the  smallest  and  the  most  slender  species  of  the 
genus.  A  section  of  the  vertebrae  would  have  an  almost  pentagonal 
form,  though  the  articular  faces  are  sub-round,  and,  what  occurs  in  no 
other  species,  a  little  deeper  than  wide.  The  neural  arch  preserved  in 
elevated  and  possesses  a  weak  pair  of  zygapophyses.  The  bases  of  the 
broken  diapophyses  indicate  that  they  are  very  wide.  The  lower  face 
of  the  centrum  has  a  strong  median  longitudinal  angle,  stronger  than 
in  any  other  species,  and  not  prolonged  into  a  keel.  .  .  .  The  planes 
of  the  centra  are  mostly  straight." 


(C 


Length  centrum 1  in.  7.2  lines  (39.4  mm.) 

Height     1  in. 

Width    1  in. 

Width  neural  canal 

Width  basis  diapophysis 

Height  neural  canal 

Height  zygapophysis 


.5  lines 

(26  mm.) 

.5  lines 

(26  mm.) 

5.8  lines 

(11.6  mm.) 

10     lines 

(20  mm.) 

6      lines 

(12  mm.) 

8.2  lines 

(164  mm.)" 

Cope,  1868 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

IXACANTHUS   SPINOSUS   CopC. 

Plate  XIII,  Pigs.  2,  3a,  3b,  4. 

Pri8codelphinu$  tpinoaus  Cope,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xz,  pp.  187, 

188. 
Pri8codelphinus  q>ino9U*  Leidy,  1869,  Jonr.  Acad.  Nat.  Sci.  Phila.,  yoI.  vii,  p.  488 

(mention  only). 
Belosphya  spinonu  Cope,  1876,  Proc.  Amer.  PhilOB.  Soc.,  vol.  zlv,  p.  868. 
IxiicanthM  tpinonu  Cope,  1890,  Amer.  Nat.,  vol.  xxiy,  p.  608,  fig.  1,  p.  615. 

Description. — ^The  vertebrae  are  described  as  "about  as  broad  as 
long,  with  articular  faces  transversely  oval  and  general  form  depressed; 
sides  of  centrum  nearly  plane  to  a  well  marked  obtuse  median  keel." 
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Length  centnim  lumbar 1  in.  9     lines  (43  mm.) 

Width  articular  face 1  in.  7.5  lines  (40  mm.) 

Height    1  in.  6     lines  (37  mm.) 

Length  diapophysis    2  in.  (50  mm.) 

Width  neural  canal  oi  ( ^    ,    .      \  3     lines  (  6  mm.) 

)  Posterior  (  ^  ' 

Whole  height  of ■<    ,      ,         >  3  in.  8     lines  (91  mm.) 

Length  diapophysis  of  '  J    1  in.  6.5  lines  (38  mm.) 

This  specimen  consisted  of  2  cervicals,  3  dorsals^  and  8  lumbars;  the 
lumbars  are  characterized  by  the  long  spinous  transverse  processes. 
Cope  says  of  this  species,  "this  is  the  type  of  the  genus,  for  in  it  the 
peculiar  form  of  the  diapophyses  extends  much  farther  forward  on  the 
series  of  vertebrae  than  in  any  other.^'     Cope^  1868. 

Occurrence, — Calvebt  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

IXACANTHUS  ATR0PITT8   Cope. 

Plate  XIII,  Figs.  5a,  5b,  6. 

PritcodelphiriHs  atropine  Cope,  186S,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xx,  pp.  187, 

188. 
Pri9cod€lphinu%  atropiu9  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phlla.,  2nd  ser.,  yol.  yil, 

p.  488  (mention  only). 
Belosphyt  atropius  Cope,  1875,  Proc.  Amer.  Philos.  Soc,  vol.  ziv,  p.  868. 
Ixaeanihw  atropius  Cope,  1890,  Amer.  Nat.,  vol.  xziy,  p.  614. 

Description, — "  The  diapophysis  of  the  caudal  is  short  and  spinous, 
as  in  the  last  species  (F.  spinostis),  and  the  last  lumbar  has  had  a 
nearly  similar  process.  The  centra  of  all  are  very  slightly  compressed 
and  constricted  medially.  The  dorsals  are  broadly  rounded  in  section 
without  inferior  carina;  on  the  last  lumbar  the  lateral  face  below  be- 
comes, as  in  other  species,  slightly  concave.^' 


ii 


Length  of  dorsal  (1) 2  in.     2     lines  (54  mm.) 

Width  articular  face 1  in.  11.5  lines  (48  mm.) 

Depth  articular  face 1  in.     7     lines  (39  mm.) 

Height  neural  canal  (2) 9.7  lines  (44.4  mm.) 

Length  diapophysis  (1) 1  in.    4     lines   (33  mm.)^' 

Cope,  1868. 
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This  species  differs  from  P.  harlani  in  that  the  dorsals  are  less 
depressed^  stouter  and  lack  the  inferior  keel.  There  were  three  speci- 
mens considered  in  the  formation  of  the  species^  representing  among 
them  vertebrae  from  the  dorsal^  lumbar  and  caudal  regions. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

IXACANTHUS     C0EL08P0NDYLUS   CopC. 

« 

Plate  XIV,  Figs.  1,  2. 

Ixacanthus  eoelosp&ndylus  Coi>e,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zx,  pp.  159, 

187. 
Ixaeanthu$  eoelotpondylua  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  toI. 

Tii,  p.  485  (mention  only). 
Ixacanthus  coelotpondylus  Cope,  1890,  Amer.  Nat.,  vol.  zziT,  p.  614. 

Description. — In  the  report  of  his  verbal  communication  Cope  stated 
that  the  "  form  was  allied  to  Priscodelphinvs  in  its  slender  and  pointed 
diapophyses  of  the  lumbar  and  caudal  vertebrae,  but  differed  in  the 
concave  centrum,  with  four  processes  clasping  the  epiphysis.'^ 

The  specific  description  is  as  follows:  "Extremities  of  the  centra 
deeply  concave  when  epiphyses  are  removed;  length  of  vertebrae  less 
than  breadth. 


Length  of  centrum  lumbar .2  in.  4.5  lines 

Width  centrum  lumbar 2  in.  6.5  lines 

Elevation  centrum  lumbar 2  in.  4  lines 

Width  neural  canal  on  dorsal. . .  .1  in. 

Width  neural  canal  on  lumbar  ...             .45  lines 

Length  caudal  vertebrae 2  in.  6  lines 

Transverse  diameter 2  in.  3  lines 

Width  diapophysis  at  base 6  lines 

Lumbar,   elevation   of  body   and 

spine  to  anterior  zygapophyse8.4  in.  9.5  lines  (119  mm.)*' 


59  mm.) 
63  mm.) 
58  mm.) 
25  mm.) 

.9  mm.) 
62  mm.) 
56  mm.) 
12  mm.) 


In  the  American  Naturalist,  Vol.  XXIV,  1890,  Cope  remarks  that 
this  species  was  short  and  robust;  about  the  size  of  the  White  whale 
{Beluga). 
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There  are  mentioned  as  belonging  to  this  form  3  dorsals,  9  lumbo- 
sacrals  and  1  caudal^  not  necessarily  belonging  to  the  same  individual; 
of  these  only  a  portion  are  preserved  in  the  museum  of  the  Academy 
of  Natural  Sciences  of  Philadelphia.     The  others  seem  to  be  lost. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection, — Philadelphia  Academy  of  Natural  Sciences. 

Genus  ZA41HACHIS  Cope. 

Zarhachis   flagellator  Cope. 
Plate  XIV,  Fig.  3. 

Zarhachis  flagellator  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xx,  p.  189. 
ZarhachU  flagellator  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxi,  p.  9. 
ZarhachU  flagellator  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2fid  ser.,  yol.  vii,  p. 

485  (mention  only). 
Zarhachis  flagellator  Cope,  1890,  Amer.  Nat.,  yol.  xxiT,  p.  614. 

Description. — In  1869  Cope  gave  the  following  description  of  the 
genus :  "  This  genus  is  established  on  vertebrae  which  bear  a  general 
resemblance  to  those  of  PriscodelphiniLs,  but  differ  in  the  essential  point 
of  having  flat  and  broad  diapophyses  of  the  caudals.  It  is  therefore 
intermediate  between  that  genus  and  Delphinapterus.  The  posterior 
caudals  in  our  museum  exhibit  a  narrowing  of  the  diapophyses,  as  in 
certain  of  the  lumbars  do  in  PriscodelphiniLS. 

^^AU  these  vertebrae  are  of  a  greater  length  as  compared  to  the 
diameter  than  in  any  cetacean  known  by  me  except  the  great  Basilo- 
saurus.  The  lumbars,  when  compared  with  those  of  T.  (Tretosphys) 
lacertosus,  differ  in  their  broadly  obtuse  median  line,  which  offers  dis- 
tinct traces  of  two  keels.  An  anterior  caudal  either  exhibits  unusually 
broad  diapophyses,  which  are  directed  downwards,  or  else  is  a  lumbar 
with  two  keels,  and  a  median  groove  below,  which  is  not  seen  in  any 
other  species.  The  caudals  exceed  in  length  those  of  any  other  species. 
One  of  these,  from  a  large  individual,  resembles  P.  atropius  in  the 
narrow  basis  of  the  diapophysis,  which  is  probably  narrow,  and  not 
perforate.  The  length  of  the  vertebra  is  nearly  double  the  vertical 
depth  of  the  articular  faces.  The  diapophysis  is  nearly  median;  the 
basis  of  each  neurapophysis  is  one-half  the  length  of  the  centrum  and 
median. 
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Length   lumbar   (epiphysis   hypo- 
thetical)      3  in.  6.3  lines  (87.6  mm.) 

Depth    2  in.  2     lines  (54  mm.) 

Width    2  in.  3     lines  (56  mm.) 

Width  neural  canal 2  in.  8     lines  (66  mm.) 

Length     caudal     (one     epiphysis 

supplied)   3  in.  10.5  lines  (96  mm.) 

Depth  caudal  2  in.  4     lines  (58  mm.) 

Distance  between  inferior  keels. .  10.5  lines  (21  mm.) 

Width  basis  diapophysis 10.5  lines  (21  mm.)" 

In  1869  the  characters  here  given  were  corrected.  "It  was  stated 
to  differ  from  Priscodelphinus  in  that,  while  some  caudals  had  spinous 
diapophyses,  others  possessed  them  flat,  but  imperforate.  A  vertebra 
supposed  to  indicate  the  latter  characters  I  am  now  compelled  to  refer 
to  another  species  and  probably  genus.  Other  vertebra  assigned  to 
Z.  flagellator  must  be  referred  elsewhere.  A  lumbar  vertebra  repre- 
sents another  species  of  probably  the  same  genus,  while  a  third  has 
evidently  pertained  to  still  a  third  species.  The  genus  will  be  charac- 
terized by  the  extraordinary  length  and  slendemess  of-  the  lumbar 
vertebrae,  and  similar,  though  slightly  abbreviated  form  of  the  caudals. 
The  latter  have  spinous  diapophyses,  and  in  one  species  the  former  also. 
While  the  width  of  the  articular  faces  of  the  centra  of  these  vertebrae 
in  the  typical  Priscodelphinus  is  but  few  lines  less  than  the  length,  in 
the  species  of  this  genus  the  diameter  of  the  same  is  only  from  four- 
sevenths  to  one-half  of  the  length.  The  nearest  approach  is  made  by 
Priscodelphinus  stenus,  where  this  diameter  is  six-seventh^  of  the 
length." 

In  the  same  article  as  the  last  quoted  Cope  gave  a  synopsis  of  the 
characters  of  the  species  of  this  genus. 

"  I.  Median  or  anterior  caudal  -with  a  strong  longitudinal  keel  above  the 
diapophysis — ^which  is  therefore  probably  present  on  the  distal 
lumbars. 

Epiphysis  thicker,  larger Z,  flagellator. 

U.      No  longitudinal  keel  on  lumbars,  Diapophyses  broad,  flat;  epiphyses 

thin,  large   Z.  tysonii. 

m.      Diapophyses  narrow,  subspinous;  epiphyses  thin,  small Z.  velox,*' 
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The  species  velox  has  not  been  reported  from  Maryland. 
Occurrence. — Calvert  Forscation.    Charles  county  near  the  Patnx- 
ent  river. 

CoUeetion. — ^Philadelphia  Academy  of  Natural  Sciences. 

Zarhachis  TYSONn  Cope. 

ZarhaehU  tymmii  Cope,  1869,  Proc.  Acad.  Nat.  ScL  PMla.,  toL  xxi,  p.  9. 
Zarhachis  t^wnii  Leidj,  1869,  Jour.  Acad.  Nat.  Sci.  PUla.,  and  aer.,  toL  tU,  p.  435 

Zarhachis  tysonii  Cope,  1890,  Amer.  Nat.,  yol.  zziy,  p.  614. 

Description. — ^This  species  was  based  on  one  posterior  lumbar.  **  The 
attenuated  form  characteristic  of  the  genus  is  accompanied  by  broad 
diapophjrses  showing  that,  as  in  PriscodelpkimLS,  the  species  differ  in 
the  number  of  posterior  vertebrae  which  exhibit  the  contraction  of  the 
diapophyses. 

^The  specimen  preserved  belonged  to  an  adult  animal.  It  was 
apparently  one  of  the  posterior  lumbars,  as  there  are  two  feeble  longi- 
tudinal ridges  beneath,  whose  interval  is  again  obtusely  ridge  and  per- 
forated by  several  foramina.  The  inferior  outline  is  strongly  concave 
in  longitudinal  section,  and  all  the  planes  are  concave  in  transverse 
section.  The  articular  faces  are  a  little  wider  than  deep.  The  neura- 
pophyses  occupy  a  base  of  .75  the  length  of  the  centrum.  The  diapo- 
physes are  about  equidistant  between  them  and  the  nearest  inferior 
ridge. 

Total  length  of  centrum 48  lines  (96  mm.) 

Transverse  diameter  articidar  face 29  lines  {bS  mm.) 

Vertical  diameter  articular  face 27  lines  (54  mm.) 

Width  neural  canal  (internal) 5  lines  (10  mm.) 

Width  between  inferior  ridges 8  lines  (16  mm.)'* 

Occurrence. — St.  Mary's  Formation.  Near  the  mouth  of  the  Patux- 
ent  liver. 

CoUedion. — ^Reported  in  the  Museum  of  the  Philadelphia  Academy 
of  Natural  Sciences. 
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Genus  CETOPHIS  Cope. 

Cbtophis  heteroolitus  Cope. 
Plate  XIV,  Pig.  4. 

CetophU  heteroelitua  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xz,  p.  185. 
CetophU  heteroclUua  Leidy,  1869,  Joar.  Acad.  Nat.  Sci.,  2Dd  ser.   vol.  ▼!!,  p.  481 

(mention  only). 
CeiophU  heteroclitvs  Cope,  1890,  Amer.  Nat.,  vol.  xziy,  pp.  603,  606. 

Description. — ^This  genus  and  species  were  founded  upon  caudal  verte- 
brae. ^'  They  present  an  approximation  to  Basilosaurus  in  the  great 
thickness  of  their  epiphyses.  In  the  more  elongate  vertebrae  each 
epiphysis  will  measure  the  third  in  length  of  the  centrum  deprived  of 
them;  in  the  lefes'' 'elongate,  they  measure  one-half  the  same;  in  the 
shortest,  more  than  half  the  remaining  centrum.  One  extremity  of 
the  vertebra  is  flat,  the  other  strongly  convex,  and  none  have  any 
trace  of  diapophyses/'  ...  "In  two  vertebrae,  the  longest  and  the 
shortest,  the  foramina  which  usually  pierce  the  sides  of  the  centra 
vertically,  issue  below,  within  the  basal  groove  and  above,  below  and  out- 
side the  basis  of  the  neurapophysis.  In  another  specimen  the  foramen 
opens  outside  the  inferior  sulcus,  and  in  one  there  is  no  foramen  at  all.'' 

The  original  description  of  the  species  is  as  follows:  "The  longer 
or  proximal  caudal  is  subhexagonal  in  section,  the  median  depressed 
and  the  smallest  round  in  section.  The  larger  median  is  nearly  round 
in  section.  The  epiphysis  instead  of  retreating  before  a  process  of  the 
centrum  opposite  the  four  apophyses,  as  in  Ixacanfhus,  advances  on  the 
centrum  at  these  points.  The  inferior  groove  is  deep  on  the  first  and 
shallower  on  the  succeeding;  obsolete  on  the  last. 

Length  smallest 2  in.  1     line     (49  mm.) 

Length  without  epiphyses 11     lines  (22  mm.) 

Height  flat  extremity 1  in.  10.5  lines  (45  mm.) 

Width  flat  extremity 1  in.  11     lines  (46  mm.)" 

Occurrence. — Calvert  Fobmation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Only  one  specimen  of  the  type  the  smallest  vertebrae  is 
preserved.  It  is  in  the  Museum  of  the  Academy  of  Natural  Sciences 
of  Philadelphia. 
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Genus  RHABDOSTEUS  Cope. 

Rhabdosteus  latibadix  Cope. 
Plate  XV,  Figs.  1,  2,  3a,  3b,  4a,  4b,  5. 

BhabdMteut  latiradix  Cope,  1867,  Proc.   Acad.   Nat.   Sci.  Pbila.,  vol.  xix,  p.  183 

(report  of  verbal  communication),  and  pp.  144,  146. 
Bhabdaitewt  laiiradix  Leidy,  1869,  Jonr.  Acad.  Nat.  Sci.  Pbila.,  2nd  ser.,  vol.  Til, 

p.  485  (mention  onlj). 
ShabdosteuM  laiiradix  Cope,  1890,  Amer.  Nat.,  vol.  xxiv,  p.  607,  fig.  4,  p.  615. 

Description. — ^In  the  report  of  the  verbal  eommmiication  of  Cope  we 
find  the  {ollowiag:^^  Rhabdosteus  latiradix  Cope  was  a  peculiar  genus 
near  the  Delphinidae,  allied  to  Priscodelphinus  Leidy,  and  perhaps 
Platanista  of  the  Ganges.  Characteristic  of  it  was  a  mu£zle  formed 
of  the  usual  elements  but  entirely  cylindrical,  the  alveolar  series  approx- 
imated underneath,  and  ceasing  near  the  middle.  Beyond  this  the 
muzzle  was  prolonged  like  a  cylindrical  beak  of  a  sword-fish,  or 
Coelorhynchus,  and  probably  much  farther  than  the  mandible.  Alveolae 
longitudinal.  Fragmentary  specimens  of  this  muzzle  have  been  found 
by  the  discoverer  2.6  feet  in  length.'^ 

On  page  145  of  the  same  volume  Cope  gives  the  generic  and  specific 
description  of  the  form.  "  This  genus  is  either  referable  to  a  family 
not  yet  characterized,  allied  to  the  Platanistidae  and  Delphinidae, 
or  belongs  to  the  first  named  of  these  recent  families. 

'^  Premaxillary  and  maxillary  bones  forming  a  cylinder,  bearing  teeth 
on  its  proximal  portion,  and  prolonged  in  its  distal  portion  into  a 
slender  straight  beak.  Teeth  with  the  enlarged  crown  separated  from 
the  fang  by  a  constriction.*^ 

The  original  description  of  the  species  is  as  follows :  '^  A  portion  of 
the  muzzle  of  this  species  which  is  preserved,  measures  12  inches  7.6 
lines  in  length,  12.6  lines  in  transverse,  and  11  lines  in  vertical  diameter 
at  the  base. 

"The  superior  edge  of  the  maxillary  bone  forms  the  external  out- 
line, while  the  remainder  of  this  element  is  entirely  inferior.  The 
palatine  face  is  convex,  and  the  alveolar  series  approximated.  The 
alveolae  themselves  are  longitudinal,  two  in  .76  of  an  inch,  and  sepa- 
rated from  each  other  by  spongy  septa.  The  vomer  does  not  appear 
in  the  portion  of  the  muzzle  at  my  disposal. 
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Width  of  premaxillary 6       lines  (12       mm.) 

Width  superior  face  of  maxillary 4.75  lines  (  9.50  mm.) 

Width  palatine  face  of  maxillary 4.5    lines  (  9       mm.) 

"Three  teeth  are  referred  with  much  probability  to  this  species. 
The  fangs  are  from  equal  to  twice  the  length  of  the  crowns,  and  are 
much  compressed,  widening  downwards,  and  more  or  less  prolonged  at 
one  inferior  angle,  in  the  same  plane.  The  crown,  compressed  trans- 
versely to  the  root,  and  expanded  above  the  base,  straight  or  slightly 
curved  in  the  direction  of  its  plane.  Enamel  smooth,  edges  obtuse. 
The  compressed  fang  corresponds  to  the  longitudinal  alveolus  while 
the  transverse  dilatation  of  the  crown  is  similar  to  the  form  of  those  of 
Platanista. 

Length  of  the  longest  specimen 12  lines  (24  mm.) 

Length  of  the  crown 5  lines  (10  mm.) 

Width  of  fang 3  lines  (  6  mm.)" 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — The  type  specimen  is  preserved  in  the  Museum  of  the 
Academy  of  Natural  Sciences  of  Philadelphia. 

Genus  LOPHOCETUS  Cope. 

"Temporal  fossa  truncated  by  a  horizontal  crest  above,  prolonged 
backward  and  bounded  by  a  projecting  crest,  which  renders  the  occi- 
pital plane  concave.  The  same  crest  prolonged  upward  and  thickened, 
each  not  meeting  that  of  the  opposite  side,  but  continued  on  the  inner 
margins  of  the  maxillary  bones,  turning  outwards  and  ceasing  opposite 
the  nares.  Front,  therefore,  deeply  grooved.  Premaxillaries  separated 
by  a  deep  groove.     Teeth  with  cylindrical  roots.''     Cope,  1867. 

The  genus  was  regarded  as  belonging  very  close  to  the  living  genera 
Pontoporia  and  Inia.  "  The  resemblance  to  Inia  is  the  closest.  The 
only  feature  which  renders  a  generic  distinction  certain  is  the  cylindric 
form  of  the  posterior  alveolae,  which  renders  it  probable  that  the  teeth 
were  not  furnished  with  lobes  as  in  Inia." 
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LoPHOCETUS  CALVEBTEN8I8  (Harlan). 
Plate  XVI,  Figs,  la,  lb,  Ic. 

Delphinua  calvertentit  Harlan.  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  195,  figs.  1^. 
Ddphintu  catvertensit  Dekay,  1842,  Nat.  Hist,  of  New  York,  Zool.,  pt.  i,  p.  136. 
Pf»\U>poria  calvertetuit  Cope,  1866,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xviii,  p.  297. 
Lophocetu$  calvertentit  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xix,  pp.  144- 

146. 
Lophoeetua  ealvertetuia  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  Til, 

p.  485  (mention  only). 
Lcphoeetua  ealvertetuia  Cope,  1890,  Amer.  Nat.,  vol.  xxiy,  pp.  606,  615. 

Description. — ^^In  Lophocetus  calvetiensis  the  nasal  bones  are  sepa- 
rated by  a  deep  fissure.  The  maxillaries  exhibit,  on  each  side  in  front 
of  the  external  nares,  two  oval  roughened  surfaces,  which  converge 
behind  the  nares.  These  appear  to  be  insertions,  perhaps  for  cartila- 
ginous crests,  comparable  to  the  bony  roofs  of  Platinista,  less  probably, 
for  muscles  connected  with  the  external  meatus. 

"  The  form  of  the  muzzle  is  not  elongate,  as  in  the  known  species  of 
Pontoporia,  and  it  is  much  expanded,  proximally,  instead  of  contracted, 
as  in  the  latter.'* 

On  page  196  of  Harlan's  paper  appears  the  following  description: 
''The  occipital  and  frontal  ridges  are  strongly  developed,  indicating 
muscular  strength,  especially  of  the  jaws.  We  find  similar  indications 
in  the  remains  of  the  teeth,  which  have  been  large  and  robust.  There 
are  ten  sockets  remaining  on  the  right  side,  with  the  teeth  broken  off 
at  the  rim.  These  organs  approximate  each  other.  The  ten  sockets 
include  a  line  four  and  a  half  inches  long.  There  has  been  about  one 
and  a  half  inches  of  the  snout  broken  off,  which  would  afford  room  for 
two  or  three  more  teeth,  making  twelve  or  thirteen,  in  all,  on  each  side. 
The  pyramidal  eminence,  anterior  to  the  posterior  nares,  on  the  pala- 
tine surface,  is  strongly  pronounced.  It  terminates  opposite  the  last 
tooth.  The  excavations  or  longitudinal  grooves,  on  each  side  of  the 
upper  portion  of  this  emmence,  are  unusually  deep.  The  palatine 
surface  is  slightly  convex  transversely.  Above,  the  head  is  narrower 
across  the  occipital  ridges  than  other  allied  species,  and  narrower  than 
the  transverse  diameter  of  the  base  of  the  skulL  The  ossa  nasi  are 
longer  than  broad,  and  convex.    The  atlas  vertebra  adheres  to  the 
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occiput,  above  the  condyles.  It  measures,  across  the  trafLsverse  pro- 
cesses, five  inches;  transverse  diameter,  three  inches;  and  the  ring  is 
about  one  inch  thick. 

Dimensions : 

Total  length  of  head,  from  the  temporal  crest  to 

the  presumed  extremity  of  the  jaw 17     in.  (425     mm.) 

From  the  anterior  borders  of  the  spiracles  to  the 

presumed  extremity  of  anout 11.5  in.  (287.5  mm.) 

Breadth  of  skull  above,  across  the  occipital  crests .  5     in.  (125     mm.) 

Breadth  at  base,  between  the  temporal  bones 6.5  in.  (162.5  mm.) 

Longest  diameter  of  largest  tooth  at  the  socket. .  3.5  in.  (87.5  mm.)*' 

In  the  Museum  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
there  is  a  tray  of  vertebrae,  one  of  which  is  labelled  in  ink  T.  {Tre- 
iosphys)  pseudogrampuSy  over  this  there  has  evidently  been  pasted  a 
paper  label  which  is  now  lost.  Three  other  vertebrae  in  the  same 
tray  bear  pasted  paper  labels  Delphinapterus  tyrannus.  There  is  a 
loose  label  in  the  tray  marked  ^*  Delphinus  calvertensis  Harlan  (Fossil 
Dolphin)  Miocene,  Calvert  Cliffs,  Md.'*  This  makes  the  identification 
of  the  specimens  rather  difficult.  However,  I  have  found  no  mention 
of  the  discovery  of  vertebrae  belonging  to  Lophocetus  (Delphinus)  cal- 
vertensis and  am  inclined  to  believe  that  the  last  is  a  misplaced  label. 

Occurrence, — Calvert  (possible  Choptank)  Formation.  Calvert 
Cliffs. 

Genus  DELPHINODON »  Leidy. 

*'  The  most  characteristic  tooth,  represented  in  figures  7  and  8,  plate 
XXX,  supposed  to  be  a  premolar,  is  very  unlike  the  corresponding 
teeth,  so  far  as  we  are  acquainted  with  them,  in  the  distinct  species  of 
Squalodon.    The  crown  of  this  tooth  is  subtrihedral  conical,  as  broad 

iThis  aod  the  following  genus,  founded  on  teeth,  are  regarded  by  Cope  as 
belonging  to  the  Flatanistidab  but  by  Zittel  as  possibly  belonging  in  the  anterior 
aeries  of  some  member  of  the  Sqxtalodontidae.  The  discovery  of  a  more  complete 
dentition,  only,  can  settle  this  question.  Copers  classification  seems  the  most 
probable. 
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as  it  is  long;  ovoid  in  section  at  the  base^  and  with  a  slight  twist 
inwardly.  The  inner  and  outer  surfaces  are  very  unequal,  and  sepa- 
rated by  linear,  rugulose  ridges.  The  back  of  Ihe  crown  forms,  at  its 
basal  half,  a  thick  convex  tubercle  crossed  by  the  posterior  dividing 
ridge  and  bounded  near  the  base  by  a  short  embracing  ridge.  The 
anterior  dividing  ridge  of  the  crown  pursues  a  sigmoid  course  from 
the  summit  postero-intemally  to  the  base  antero-internally.  The  inner 
and  outer  surfaces  of  the  crown  are  conspicuously  wrinkled  and  the 
former  has,  in  addition,  an  irregular  curved  ridge,  terminating  in  a 
basal  tubercle  and  dividing  off  the  anterior  more  wrinkled  third  of  the 
inner  face  of  the  crown,  from  the  posterior  two-thirds  of  the  same 
surface.  The  fang  is  more  than  three  times  the  length  of  the  crown, 
strongly  curved  backward,  slightly  gibbous  near  the  crown  and  com- 
pressed near  the  front. 

"Length  of  the  crown  6  lines  (12  mm.);  breadth  6  lines  (12  mm.); 
thickness  4|  lines  (9.5  mm.)"    Leidy,  1869. 

Delphinodon  mento  Cope. 
Plate  XVII,  Figs.  1,  2. 

Cetacean  Wyman,  1850,  Amer.  Jour.  Sci.,  toL  x,  ser.  ii,  pp.  280-282,  figs.  4-7. 
Squalodon  mento  Cope,  1867,  Froc.  Acad.  Nat.  Sci.  Phlla.,  yoI.  xix,  pp.  182, 144, 152. 
Delphinodon  mento  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  vii,  p. 

424,  pi.  zzx,  figs.  7-9. 
Delphinodon  mento  Cope,  1890,  Amer.  Nat.,  vol.  xxiy,  p.  614. 

Description. — The  species  is  "characterized  from  four  molar  teeth 
which  were  between  two  and  three  times  as  large  as  those  belonging  to 
Squalodon  wymani  {Phoca  of  Leidy)  with  similar  short  incurved  crowns, 
but  much  more  rugose.  One  molar  had  a  smooth  compressed  fang, 
which  was  a  little  curved  and  with  a  groove  on  each  side.  The  fangs 
of  others  were  weathered,  not  grooved,  curved  and  acute.^*    Cope,  1867. 

Occurrence, — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collections. — The  type  is  in  the  Museum  of  the  Academy  of  Natural 
Sciences  of  Philadelphia. 
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Delphinodon  leidyi  (Hay). 
Plate  XVI,  Figs.  3,  4,  5. 

Phoca  wymani  Leidy,  1856,  Proc.  Acad.  Nat.  Scl,  Phlla.,  voL  vlli,  p.  265. 
Squalodon  wymani  Cope,  1867,  Proc.  Acad.  Nat.  Scl.  Phila.,  voL  xlx,  pp.  151,  152 

(not  p.  132). 
Delphinodon  wymani  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phlla.,  2nd  ser.,  yol.  7li,  p. 

425,  pL  xzx,  fig.  10. 
Delphinodon  wymani  Cope,  1890,  Amer.  Nat.,  vol.  xxiv,  p.  614. 
Delphinodon  leidyi  Hay,  1902,  BuU.  179,  U.  8.  GcoL  Survey,  p.  591. 

Description. — ^^^  One  of  the  teeth  (pi.  xxx,  fig.  10)  bears  a  resem- 
blance to  the  first  described  of  the  large  species  {mento). 

"  Its  crown  is  proportionately  longer,  and  the  posterior  tubercle  and 
internal  curved  ridge  of  the  crown  are  rudimental,  but  it  has  the  same 
general  form,  with  the  abrupt  curvature  and  slight  twists  of  the  summit 
backward  and  inward.  The  ridges  defining  the  inner  and  outer  sur- 
faces of  the  crown  are  alike  in  their  course  and  the  enamel  is  likewise 
wrinkled. 

The  fang  has  the  same  form  but  is  comparatively  less  curved. 
Length  of  fang  5  lines  (10  mm.) ;  breadth  3 J  lines  (7.5  mm.) ;  thick- 
ness 3  lines  (6  mm.)" 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — The  type  is  in  the  Museum  of  the  Academy  of  Natural 
Science  of  Philadelphia. 

Family  DELPHINIDAE. 

This  family  differs  from  the  foregoing  in  the  anchylosis  of  the  cervi- 
cal vertebrae;  in  the  shortness  of  the  nose  which  is  never  developed 
into  a  rostrum  of  any  length;  in  the  shortness  of  the  symphysis  which 
never  exceeds  one-third  the  length  of  the  jaw.  The  teeth  are  usually 
simple  and  very  numerous  in  both  jaws  but  may  be  reduced  to  a  single 
greatly  elongated  tooth  in  the  upper  jaw  as  in  the  male  of  the  Narwhal 
(Monodon).  To  this  family  belong  the  common  Porpoise  (Phocoaena), 
the  Dolphin  (Delphinus),  the  Killer  Whale  (Orca)  and  many  other 
living  forms. 

No  members  of  this  family  have  been  described  from  the  Miocene 
beds  of  Maryland. 
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Family  PHYSETERIDAE. 

Teeth  entirely  absent  in  the  upper  jaw  and  quite  variable  in  the 
mandible,  either  numerous  as  in  the  sub-family  Physeterinae,  or 
reduced  even  to  a  single  tooth  in  each  jaw  as  in  some  of  the  Ziphiinae. 
In  both  of  these  families  the  bones  of  the  cranium  posterior  to  the 
nares  form  an  elevated  crest  that  converts  the  facial  region  into  a 
considerable  concavity,  it  is  in  this  concavity  that  the  oily  material 
from  which  spermaceti  is  refined  finds  lodgement.  Physeter,  Meso- 
plodon  and  Hyperoodon  are  living  members  of  this  family. 

Genus  HYPOCETUS  Lydekkcr.^ 

"The  genus  Paracetus  has  recently  been  proposed  by  Lydekker'  to 
include  members  of  this  family  (Physetebidab)  which  possess  a  well 
developed  series  of  teeth  in  the  (?)  premaxillary  and  maxillary  bones. 
It  is  up  to  the  present  time  represented  by  one  species,  the  Paracetus 
pouchetii  Moreno,  of  the  Santa  Cruz  beds  of  eastern  Patagonia,  of  the 
district  of  Chebut.  The  present  species  is  apparently  not  distinctly 
related  to  that  one "  Cope,  Proc.  Amer.  Philos.  Soc,  pp.  135-155, 1895. 

Hypocetus  mediatlanticus  (Cope). 
Plate  XVII,  Pigs.  6a,  6b. 

Paracetus  mediatlanticus  Cope,  1895,  Proc.  Amer.  Philos.  Soc,  vol.  zxxiv,  p.  270. 
Hypocetus  mediatlanticus  Hay,  1002,  Ball.  179,  U.  S.  Geol.  Sarvey,  p.  596. 

Description. — "  Char.  Specif.  As  the  posterior  border  of  the  skull 
and  the  extremity  of  the  muzzle  of  the  specimen  are  broken  off,  an 
exact  idea  of  its  outline  cannot  be  given.  However,  the  form  was 
probably  much  as  in  the  P.  pouchetii,  and  more  elongate  than  in  the 
species  Cogia.  This  form  is  subtriangular,  with  the  base  border  con- 
vex, and  the  two  lateral  ones  concave.  The  muzzle  is  probably,  how- 
ever, produced  into  a  rostrum,  as  the  maxillary  borders  are  parallel  at 
the  point  where  it  is  broken  off.     On  the  right  side,  where  the  maxil- 

^ThiB  genns  is  called  Hypocetus  in  his  Catalogue  of  the  Fosail  Vertebrata  of  North 
America. 

*Anale8  del  Mnseo  de  la  Plata;  Paleontologia  Argentina;  II,  Cetacean  Sknlls 
from  Patagonia,  p.  8,  pi.  iii. 
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lary  bone  is  best  presenred^  there  are  eight  alYeoli;  the  teeth  are  lost. 
The  lateral  border  of  the  maxillary  bone  overhangs  the  tooth  line 
considerably  in  fronts  and  spreads  away  from  it  outwards  and  back- 
wards in  a  gradually  thinner  edge  to  the  deep  notch  which  bounds  the 
supraorbital  region  anteriorly.  The  rise  of  the  anterior  border  of  the 
facial  basin  is  within  this  notch^  and  not  without  it^  as  in  the  species 
of  Cogia;  and  is  gradual^  attaining  a  considerable  elevation  immediately 
in  front  of  the  temporal  fossa^  and  a  little  within  the  vertical  plane 
of  the  supraorbital  border.  The  premaxillary  bones  are  separated  by 
the  deep  vomerine  channel  which  they  partially  overroof  on  each  side, 
and  are  separated  posteriorly  by  the  prenarial  part  of  the  vomer  pos- 
teriorly. The  latter  forms  an  elevated  crest  directed  forwards  and 
unsymmetrically  to  the  right.  The  premaxillaries  spread  gradually 
outwards  posteriorly  to  a  thin  margin,  and  are  concave  opposite  to 
the  vomerine  crest  which  separates  them,  that  of  the  left  hand 
descending  to  the  narial  orifice.  The  skull  is  broken  oflE  at  the  blow- 
holes, so  that  it  is  difficult  to  affirm  positively  whether  the  right  blow- 
hole existed  or  not.  It  was  apparently  present,  but  smaller  and  pos- 
terior  in  position  to  the  right  one.  The  inferior  surface  of  the 
maxillaries  slopes  upwards  and  outwards,  leaving  the  inferior  face  of 
the  vomer  quite  prominent  below.  The  vomer  forms  the  half  of  a 
circle  in  transverse  section  above,  and  extends  as  far  anteriorly  as  the 
specimen  extends. 

"  There  is  a  large  supraorbital  foramen  between  the  preorbital  notch 
and  the  rising  edge  of  the  facial  crest,  as  in  the  sperm  whale;  and  there 
is  a  smaller  one  in  a  direct  line  posterior  to  it  just  exterior  to  a  more 
elevated  part  of  the  crest,  within  a  line  above  the  posterior  part  of  the 
supraorbital  border.  A  longitudinal  groove  anterior  to  the  supraorbital 
foramen  is  pierced  in  its  fundus  by  two  foramina.  Anterior  to  the 
groove  a  depressed  foramen  pierces  the  maxillary  bone  near  the  pre- 
maxillary border.  Anterior  and  interior  to  the  corresponding  foramen 
of  the  left  side  a  depressed  foramen  pierces  the  premaxillary  bone. 
This  foramen  is  absent  from  the  right  side.  On  the  other  hand,  the 
right  premaxillary  is  pierced  near  the  anterior  part  of  the  vomerine 
crest  by  a  large  round  foramen^  which  is  wanting  from  the  left  side. 
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A  large  foramen  pierces  the  inner  side  of  the  lateral  crest  half-way  to 
the  superior  border,  and  opposite  the  middle  of  the  left  blow-hole. 

"  The  dental  alveoli  are  subroimd,  and  are  separated  by  narrow  septa. 
They  are  not  deep,  the  deepest  equalling  50  mm.,  so  that  the  teeth  have 
been  easily  lost. 

Measurements. 

Length  of  fragment  on  middle  line 800  mm. 

Width  of  skull  at  supraorbital  notch;  left  side  restored. .  .800 

Width  of  muzzle  where  broken  off 172 

Width  of  right  premaxillary  at  middle  of  length 100 

Width  of  left  premaxillary  at  middle  of  length 150 

Width  of  right  premaxillar}'  at  vomerine  keel 100 

Width  of  left  premaxillary  at  vomerine  keel 170 

Elevation  of  lateral  crest  above  orbit  (apex  broken  off). . .  .310 

Length  of  series  of  eight  teeth 165" 

Cope,  1895. 

Occurrence. — St.  Maky's  Fobmation.    Drum  Point. 

Collection. — Johns  Hopkins  University. 

Genus  ORYCTEROCETUS  Leidy. 

Cope  in  1867  thus  characterizes  the  genus.  "  Orycterocetus  Leidy. 
This  genus  differs  from  Physeter  in  the  extensive  pulp  cavity  of  the 
teeth,  and  the  absence  of  the  surface  cementation." 

Orycterocetus  crocodilinus  (?)  Cope. 
Plate  XVII,  Fig.  7. 

Orycterocetus  comutideru  Leidy,  1856,  Proc.  Acad.  Nat.  8ci.  Phila.,  vol.  viii,  p.  255. 
Orycteroeetue  comutidem  EmmopB,  1858,  Kept.  N.  Car.  GeoL  Sarvey,  p.  211,  fig.  88. 
Orycteroeetut  crocodilinus  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phlla.,  voL  xiz,  p.  144. 
Orycterocetus  cornutidens  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2iid  ser.,  voL  vii, 
p.  487. 

Description. — *^  This  species  is  based  on  a  tooth  belonging  to  an  indi- 
vidual of  one-third  or  one-fourth  the  size  of  the  known  species,  0. 
cornutidens  Leidy,  but  nevertheless  adult,  as  attested  by  the  obliquely 
worn  apex  of  the  crown.  The  general  form  is  that  of  an  elongate  curved 
cone,  with  flattened  sides,  and  a  broad  convex  face  within  the  curve. 
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and  a  narrower  one  on  the  outside.  The  tooth  is  marked  by  numerous 
irregular  transverse  lines,  similar  to  those  frequently  marking  growth, 
and  by  longitudinal  shallow  grooves.  The  pulp-cavity  extends  for  two- 
thirds  the  length  of  the  tooth,  being  thus  relatively  deeper  than  in  the 
known  species,  and  is  also  very  large,  thinning  the  external  wall  out 
to  an  open  basis.  In  the  known  species  the  walls  are  relatively  thicker, 
and  for  a  considerable  distance  parallel  to  each  other.  The  form  of 
the  tooth  is  in  some  degree  similar  to  the  crown  of  the  canines  of  some 
crocodiles.    There  is  no  enamel  on  the  teeth  of  Cetaceans  of  this  genus. 

"Total  length,  2  inches,  5  lines;  long  diameter  at  base,  8.25  lines; 
diameter  at  middle,  6  lines."     Cope,  1867. 

In  1869  Leidy  repeats  the  characters  of  0.  comutidens:  "conical, 
strongly  curved,  and  proportionately  much  broader  approaching  the 
base  than  in  the  preceding  species  [0.  quadratidensl ;  nor  does  it  assume 
a  quadrate  appearance,  but  is  nearly  circular  or  ovoidal  in  transverse 
section.  The  deep  conical  pulp  cavity  is  defined  by  a  sharp  edge  at  the 
periphery  of  the  base." 

In  this  article  Leidy  remarks  that  Cope's  0.  crocodilinus  is  most 
likely  a  young  individual  of  0.  comutidens,  also  he  says  that  in  the 
light  of  the  great  variability  in  the  teeth  of  the  Physeteridae  in 
general  that  he  regards  it  as  very  possible  that  all  three  species,  de- 
scribed from  teeth,  belong  to  the  same  species. 

Occurrence, — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Cope's  type  of  0.  crocodilinus  is  in  the  Museum  of  the 
Academy  of  Natural  Sciences  of  Philadelphia. 

Suborder  MYSTICOCETK 

In  this  suborder  the  teeth  are  never  developed  beyond  an  embryonic 
condition.  Eudimentary  teeth  which  disappear  before  birth  are  inter- 
esting indications  of  the  ancestry  of  the  forms.  The  upper  jaws  are 
greatly  arched  and  from  their  lower  sides  depend  the  great  plates  of 
baleen,  "whale-bone,"  which  give  to  the  animal  its  characteristic  ap- 
pearance ;  the  lower  jaws  are  greatly  arched  in  a  horizontal  plane.  The 
3 
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combination  of  these  two  give  an  enonnons  extent  to  the  cavity  of  the 
mouth.  The  external  nares  are  located  on  the  top  of  the  head  but  do 
not  extend  vertically  downwards  as  in  the  Odontoceti,  they  extend  more 
backwards  and  downwards  and  are  roofed  by  plate-like  nasal  bones. 
The  ribs  are  loosely  articulated  to  the  bodies  of  the  vertebrae  by  a 
single  head  only.  By  some  these  members  of  this  suborder  are  divided 
into  two  families,  the  Balaenidae  and  Balaenoptehidae,  foimded 
mostly  on  external  characters,  but  Flower  and  Lydekker  consider  that 
intermediate  forms  have  rendered  the  division  an  unnecessary  one. 
Balaena,  the  common  Right  Whale,  and  Balaenoptera,  the  Eorqual,  are 
the  best  known  of  the  living  forms. , 

Family  BALAENIDAE. 

In  1895,  Cope*  described  several  new  members  of  the  family  Balae- 
nidae. He  prefaced  his  descriptions  with  a  summary  of  the  characters 
and  relations  of  the  Neocene  members  of  the  family  which  it  seems 
valuable  to  repeat  here.  He  said :  "  I  have  remarked  that  the 
Mysticete  with  its  single  family,  the  BalaenidaB  * '  would  seem  to  have  de- 
rived their  descent  from  some  form  allied  to  the  Squalodontidse,  since 
their  nasal  bones  are  more  elongated  than  those  of  the  Odontoceti,  and  in 
Plesiocetus '  (Cetotherium)  Hhe  superior  cranial  bones  show  some  of  the 
elongation  of  that  family.*  This  elongation  of  the  superior  cranial 
wall  is  not  seen  in  the  genus  Squalodon,  but  is  moderately  developed  in 
the  genus  Prosqualodon  of  Lydekker,  founded  on  the  P,  austrdlis  Lydd. 
from  Patagonia.  It  is  exhibited  in  a  still  more  marked  degree  by  the 
genus  Agorophius  g.  n.  Cope,  which  is  represented  by  the  Zeuglodon 
pygmcpus  of  Muller,  which  was  referred  to  Squalodon  by  Leidy.  The 
form  of  the  skull  in  this  genus  approaches  distinctly  that  of  Cetotherium 
of  the  Balaenidae,  and  the  permanent  loss  of  the  teeth  would  probably 
render  it  necessary  to  refer  it  to  the  Mystacocete. 

"  Stages  of  transition  from  some  such  genus  as  Agorophius  to  the  t3'pical 
whalebone  whales  are  represented  by  several  genera  from  the  Yorktown 
beds.  Theoretically  the  loss  of  teeth  by  failure  to  develop  would  be 
accompanied  by  the  loss  of  the  interalveolar  walls,  leaving  the  dental 

'  Proc.  Amer.  Philos.  Soc,  vol.  xxxiv,  1895,  p.  189. 
a«*Oii  the  Cetacea,"  Amer.  Nat.,  vol.  xxiv,  1890,  p.  611. 
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groove  continuous  and  separate  from  the  dental  canal.  A  genus  dis- 
playing these  characters  has  not  been  discovered,  but  I  have  no  doubt 
that  it  will  be.  The  new  genus  Siphonocetus  Cope  exhibits  the  groove 
roofed  over  by  ossification  of  the  gum,  and  distinct  from  the  dental 
canal.  The  genus  Ulias  indicates  that  a  still  farther  degeneracy  took 
place,  in  the  fusion  of  the  dental  groove  and  dental  canal,  while  the 
groove  remained  open.  In  Tretulias  the  same  condition  persists  with 
the  addition  that  the  gingival  passages  and  foramina  are  present,  as  in 
the  genus  Siphonocetus,  and  in  the  later  genera.  In  Cetotherium  and 
in  later  BalaenidaB  the  groove  and  canal  are  fused,  the  gingival  roof 
is  complete,  and  it  is  perforated.  It  would  appear,  then,  that  Ulias 
may  be  descended  from  the  undiscovered  genus  above  mentioned,  while 
Tretulias  is  descended  from  Siphonocetus.  The  exclusively  Neocene 
genera  may  be  tabulated  as  follows : 

I.      Alveolar  groove  and  dental  canal  distinct. 

Alveolar  groove  open Not  discovered. 

Alveolar  groove  roofed  over  and  perforate Siphonocetus  Cope, 

IL      Alveolar  groove  and  dental  groove  confluent  in  a  gingivodental  canaL 

Ginglvodental  canal  open ;  no  gingival  canals Ulias  Cope, 

Canal  open;  gingival  canals  at  one  side Tretulias  Cope. 

Canal  with  complete  and  perforate  roof Cetotherium  Brandt.'* 

Genus  METOPOCETUS  Cope. 

'^  Char,  gen.  Lateral  occipital  crests  continuous  with  anterior  tem- 
poral crests  which  diverge  forwards.  Frontal  bone  elongate,  not  cov- 
ered posteriorly  by  the  maxillary,  coossified  with  the  nasals.  Nasals 
short,  coossified  with  each  other,  not  projecting  anterior  to  frontals. 

"  Accompanying  the  cranial  fragment  on  which  this  genus  is  founded 
is  a  piece  of  a  premaxillary  bone  of  appropriate  size,  which  presents 
the  character  of  that  of  a  whalebone  whale.  The  true  position  of  this 
genus  is  probably  between  Cetotherium  and  Agorophius.  It  is  probably 
a  mysticete  which  approximates  the  ancestral  zeuglodont  type  which  is 
represented  in  our  present  knowledge  by  the  genus  Agorophius.  It  is 
connected  with  Cetotherium  by  the  new  genus  Cephalotropis,  which  is 
described  below.  The  three  genera  form  a  group,  which  may  be  prop- 
erly referred  to  the  Balaenidae,  which  is  characterized  by  the  elonga- 
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tion  of  the  frontal  and  parietal  bones  on  the  superior  walls  of  the  skull. 
They  differ  as  follows : 

A  temporal  ridge;  maxillaries  little  produced  posteriorly;  nasals  not 
produced  beyond  frontal,  coossified  with  the  frontal  and  with  each 
other  Metopocetua  Cope. 

A  temporal  ridge;  maxillaries  much  produced  posteriorly;  nasals  free  from 
f rentals  and  from  each  other,  produced  well  anteriorly. (7ep7iaZo^ropi«  Cope. 

No  temporal  ridge;  maxillaries  much  produced  posteriorly;  nasals  free  from 

frontals  and  from  each  other,  well  produced  forwards Cetotherium 

Brandt. 

"  The  specimen  on  which  the  genus  Metopoeetus  is  founded  is  quite 
mature,  so  that  the  sutures  are  coossified.  The  frontomaxillarv  and 
frontopremaxillary  sutures  are,  however,  distinct,  as  they  appear  to  me, 
and  they  are  remarkable  for  their  position.  They  extend  but  little 
posterior  to  the  external  narial  openings.  The  latter  are,  in  relation 
to  the  supraoccipital  crest,  anterior,  but  in  relation  to  the  position  of 
the  nasals,  posterior.  The  nasals  are  short  for  a  Balsenid,  although 
they  enter  wedge-like  into  the  frontals  for  a  considerable  distance. 

"The  position  of  the  genera  Metopoeetus  and  Cephalotropis  may  be 
similar  to  that  of  the  genera  Ulias  and  Tretulias,  which  are  known  from 
mandibular  rami  only.  One  or  both  of  the  former  may  be  identical  with 
one  or  both  of  the  latter ;  but  of  this  there  is  as  yet  no  evidence.^'  Cope, 
1896. 

Metopocetus  durinasus  Cope. 
Plate  XVIII,  Pigs.  1,  2a,  2b. 

Meiopocetun  durinasus  Cope,  1896,  Proc.  Amer.  Philos.   Soc,  vol.  xxxv,  p.  141,  pi. 
xi,  fig.  8. 

Description. — "  The  specimen  which  represents  the  Metopocetus  dwri- 
nasus  is  a  cranium  posterior  to  the  nares,  lacking  the  left  exoccipital  and 
squamosal  regions,  and  the  right  zygomatic  process.  Both  occipital 
condyles  are  preserved,  and  the  basicranial  region  as  far  as  the  anterior 
nares. 

"The  supraoccipital  extends  well  forwards  and  its  lateral  crests 
present  a  moderate  concavity  outwards  and  forwards.  Its  apex  is 
represented  by  a  semicircular  mass,  posterior  to  which  it  is  deeply  con- 
cave, and  the  concavity  is  divided  by  a  longitudinal  median  crest.     The 
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temporal  fossae  approach  together  on  the  median  line,  forming  a  short 
sagittal  crest,  which  is  about  as  wide  as  it  is  long.  From  this  the  tem- 
poral ridges  diverge  abruptly,  and  these  extend  in  a  nearly  straight  line 
forwards,  diverging  from  the  line  of  the  axis  of  the  skull  a£  an  angle 
of  about  twenty-five  degrees.  Between  it  and  the  lateral  occipital  crest^ 
the  temporal  fossa  is  concave  to  the  line  of  the  anterior  border  of  the 
squamosal  bone.  At  the  latter  point  the  line  of  the  suture  presents 
an  angle,  which  extends  downwards,  outwards  and  forwards.  Between 
it  and  the  posterior  temporal  crest  the  surface  is  concave  above. 

"  The  exoccipital  is  flat  vertically,  and  extends  a  little  posterior  to  the 
transverse  line  of  the  occipital  condyles.  The  postglenoid  face  of  the 
squamosal  is  vertical,  and  it  projects  laterally  beyond  the  exoccipital. 
The  postglenoid  crest  is  not  conspicuous,  and  the  glenoid  cavity  pre- 
sents downwards,  and  very  little  forwards.  The  posterior  temporal 
crest  bounds  a  groove  of  the  superior  face  of  the  part  of  the  squamosal 
that  lies  posterior  to  it.  The  latter  face  is  quite  wide,  and  its  external 
bounding  angle  is  a  right  angle.  It  is  continued  as  the  superior  face 
of  the  zygomatic  process. 

"  The  petrous  bone  has  a  peculiar  form.  Its  mastoid  portion  presents 
externally  a  nearly  discoid  outline  between  the  exoccipital  and  squamo- 
sal. Its  inferior  portion  descends  as  a  process  which  forms  the  short 
stem  of  a  half-tubular  horizontal  portion,  which  opens  downwards  and 
posteriorly,  forming  a  partial  meatus  auditorius. 

"  The  lateral  descending  borders  of  the  basioccipital  are  so  prominent 
as  to  enclose  a  deep  groove  between  them.  The  posterior  nares  are 
about  opposite  to  the  anterior  border  of  the  foramen  lacerum. 

*'  The  frontal  region  at  its  posterior  apex  is  convex  from  side  to  side.  As 
it  widens  it  presents  three  subequal  faces,  two  lateral  and  one  median. 
The  median  plane  is  separated  from  the  laterals  by  a  shallow  groove 
on  each  side,  which  become  deeper  anteriorly,  and  turn  abruptly  out- 
wards at  the  narial  border.  They  appear  to  be  the  outlines  of  the  nasal 
bones.  Anteriorly  the  lateral  planes  become  thickened  longitudinally 
just  external  to  these  grooves.  The  entire  anterior  portion  of  the 
external  planes  is  a  sutural  surface,  with  longitudinal  grooves  for  a 
length  averaging  40  mm.     This  surface  can  relate  to  nothing  but  the 
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premaxillan'  and  maxillarv'  elements.  This  point  of  attachment  is, 
however,  anterior  to  that  of  anv  known  orenns  of  Mvsticete:  and  ie 
anterior  to  that  in  the  Agorophms  pygmmua  ^liill.  In  not  extending 
90  far  posteriorly  as  the  nasal  bones,  it  leaves  the  frontals  to  embrace 
the  latter  anteriorly  to  an  unusual  extent.  This  is  on  the  supposition 
that  the  indistinct  grooves  on  each  side  of  the  middle  line  really  repre- 
sent the  lateral  borflers  of  tlie  nasal  bones,  which  is  not  certain,  except 
as  to  their  anterior  portions. 

Measurements. 

mm. 
Width  of  skull  at  exoccipitals 406 

Width  of  skull  at  postglenoid  angles 570 

Width  of  occipital  condyles  150 

Width  of  foramen  magnum ^o 

Width  of  sagittal  crest 17 

Width  of  anterior  border  of  nasal  bones 90 

Width  of  skull  at  sagittal  crest 170 

Width  of  sphenoid  at  middle  of  for.  lacerum 135 

Anteroposterior  diameter  of  glenoid  surface 115 

Length  of  nasal  canal 250 

Length  from  occipital  condyles  to  anterior  nares 450 

Length  from  foramen  magnum  to  posterior  end  of  sagittal 

crest  (oblique)    210 

Length  of  sagittal  crest 15 

Length  from  sagittal  crest  to  anterior  nares 195'* 

Cope,  1896. 

Occurrence. — St.  Mart's  Formation.     Xear  the  moutli  of  the  Po- 
tomac river. 

Collection. — Museum  of  the  Woman's  College  of  Baltimore. 


Genus  CEPHALOTROPIS  Cope. 

"  Char,  gen.  Parietal  bone  separating  supraoccipital  and  frontal  by 
a  considerable  space  and  presenting  a  sagittal  crest.  Frontal  exten- 
sively overlapped  by  the  maxillaries,  premaxillaries  and  nasals.  Xasal 
elongate^   distinct   from    the   adjacent   elements.     Frontals   presenting 
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divergent  temporal  angles  ....  differ  from  Metopocetus  in  the  free 
elongate  nasal  bones.^^     Cope,  1896. 

Cephalotropis  coroxatus  Cope. 
Plate  XIX,  Fig.  1. 

Cephalotropis  coronatiu  Cope,  1896,  Proc.  Amer.  Pbilos.  Soc,  voL  xxxt.  No.  151, 
p.  143,  pi.  xi,  fig.  2. 

Description, — "  The  specimen  which  represents  this  species  is  a  portion 
of  the  craninm  which  includes  the  elements  which  surround  the  brain 
except  the  occipital,  the  superior  part  of  the  latter  remaining;  together 
with  the  posterior  parts  of  the  maxillaries,  premaxillaries  and  the 
greater  part  of  the  nasals,  and  the  basisphenoid  and  presphenoid  in  part, 
and  a  considerable  portion  of  the  left  temporal.  The  sutures  distin- 
guishing the  several  elements  are  distinct,  so  that  the  boundaries  of 
the  latter  can  be  readily  distinguished.  In  describing  this  fragment  I 
will  compare  it  especially  with  the  Metopocetus  durinasus  and  Ceto- 
therium  megalophysum,  where  the  corresponding  parts  are  preserved. 

"  The  supraoccipital  angle  is  produced  further  anteriorly  than  in  either 
of  the  species  named,  and  the  sagittal  crest  is  longer  than  in  either. 
The  summit  of  the  smooth  occipital  surface  forms  a  transverse  border, 
which  cuts  oflf  the  apex  of  the  occiput,  thus  bounding  posteriorly  a 
triangular  area,  of  which  the  sides  are  a  little  longer  than  the  base. 
This  triangle  has  a  low,  median  keel,  on  each  side  of  which  the  surface 
i«  concave,  and  is  marked  with  numerous  irregular  fossae.  The  surface 
has  been  evidently  the  seat  of  the  insertion  of  something;  but  whether 
it  was  entirely  of  a  ligamentous  character  or  whether  some  tegumen- 
tary  structure  had  its  basis  there  I  do  not  know.  The  superior  border 
of  the  temporal  fossa  is  regularly  concave  towards  the  middle  line,  and 
regarding  the  sagittal  crest  as  restricted  to  the  parietal  bone,  its  trun- 
cate edge  is  wider  at  the  extremities  than  at  the  middle.  The  nar- 
rowest portion  of  the  crest  is  nearer  the  frontoparietal  than  the  parieto- 
occipital suture.  The  temporal  ridge  is  in  regular  continuation  of  the 
edge  of  the  sagittal  crest,  and  becomes  transverse  in  direction  towards 
the  orbital  border  of  the  frontal  bone.     This  border  is  broken  oflE. 
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"  The  vertical  temporoparietal  suture  does  not  run  along  a  ridge  as  in 
the  M.  dwrinasris,  but  its  superior  portion  is  on  a  low,  obtuse  angle. 
The  frontoparietal  suture  extends  posteriorly  from  the  sagittal  crest 
downwards^  much  posterior  to  the  direction  it  presents  in  the  (7. 
megalophysum,  where  its  direction  on  each  side  is  a  trifle  anterior  to 
transverse.  Across  the  front  the  suture  is  coarsely  serrate,  differing 
from  the  sutures  of  the  anterior  border  of  the  frontal  bone,  which  are 
closely  and  deeply  interdigitate,  as  in  the  C,  megcUophysum.  The  super- 
ficial median  part  of  the  frontal  is  about  one-third  as  long  as  the  corre- 
sponding part  of  the  parietal.  The  nasomaxillary  suture  with  the 
frontal  is  short  in  the  transverse  direction,  not  reaching  the  temporal 
ridge  on  each  side.  The  frontomaxillary  suture  then  becomes  nearly 
longitudinal  for  a  distance  of  50  mm.  and  then  turns  outwards  for  25  mm. 
On  the  opposite  side  the  posterior  border  of  the  maxillary  is  more 
oblique  and  extends  from  the  transverse  median  portion  divergent  from 
the  line  of  the  temporal  ridge,  forwards  and  outwards.  The  latter  is 
probably  the  normal  direction  of  the  suture.  The  nasal  bones  are  very 
narrow,  but  expand  gradually  anteriorly.  They  do  not  terminate  pos- 
teriorly in  an  acute  angle  as  they  do  in  the  C.  megalophysum  and  M. 
dvrinastLS  (apparently),  but  are  truncate.  The  premaxillaries  are  also 
narrow  at  this  point.  Their  posterior  extremities  are  broken  off.  The 
glenoid  cavity  presents  downwards.  The  presphenoid  is  plane  below 
anteroposteriorly  and  transversely  posteriorly,  but  is  slightly  convex 
below  anteriorly.     It  is  hollow. 

Meastirements. 

mm. 

Length  of  supraoccipital  triangle  to  occipitoparietal  suture  80 

Length  of  parietal  on  middle  line 60 

Length  of  frontal  on  middle  line .25 

Width  of  supraoccipital  at  base  of  supraoccipital  triangle.  .124 
Width  of  base  of  cranium  opposite  supraoccipital  triangle. .  115 

Width  of  sagittal  crest 18 

Width  of  nasals  at  base 28 

Width  of  nasals  140  mm.  anterior  to  base 50 
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"  In  the  inter3tices  of  the  specimen  portions  of  matrix  remain  which 
have  the  color  and  character  of  the  material  of  the  Yorktown  forma- 
tion. Embedded  in  this  at  certain  points  are  fragments  of  Mollusca 
of  the  genera  Pecten,  Lucina  and  Turritella.  It  was  probably  derived 
from  the  Chesapeake  region/*     Cope,  1896, 

Occurrence, — Chesapeake  Group.     Probably  from  Maryland. 

Collection. — Johns  Hopkins  University. 

Genus  CETOTHERIUM  Brandt. 

Cetotherium  megalophysum  Cope. 
Plate  XX,  Fig.  1. 

Cetotherium  megaXf^phytum  Cope,  1895,  Proc.  Amer.  Philos.  Soc,  vol.  zzziv,  p.  146. 
Cetotherium  megalophysum  Cope,  1896,  Proc.  Amer.  Philos.  Soc,  vol.  xxzv,  pp.  148, 
146,  pi.  xl,  flg.  1. 

Description. — *^  This  species  is  established  on  a  cranium  which  is 
complete  from  the  condyles  to  near  the  anterior  extremity  of  the  nasal 
bones  inclufiive.  The  apices  of  the  zygomatic  processes  of  the  squa- 
mosal bones  and  the  left  auricular  bulla  are  wanting.  The  presence 
of  the  right  bulla  in  the  specimen  enables  comparisons  to  be  made 
with  species  in  which  this  part  is  preserved  and  where  the  cranium  is 
wanting.  The  skull  has  lain  in  the  water  for  a  considerable  time,  as 
numerous  barnacles  and  oysters  have  attached  themselves  to  it.  The 
matrix  has  been  generally  removed  from  it  by  the  action  of  the  water. 

"The  cranium  presents  the  characters  of  the  genus  in  the  close 
approximation  of  the  temporal  fossae  on  the  middle  line  and  the 
elongation  of  the  frontals  anterior  to  this  point.  Portions  of  premaxil- 
laries  and  maxillaries  remain  at  positions  much  posterior  to  that  of  the 
external  nares.  The  glenoid  surface  is  separated  by  a  sharp  angle 
from  the  temporal  fossa.  The  sphenoid  and  presphenoid  are  keeled  on 
the  median  line.  The  vomer  is  visible  between  the  palatines  on  the 
middle  line  below. 

"The  lateral  occipital  crests  form  with  a  line  connecting  the  exoc- 
cipital  processes  across  the  foramen  magnum,  an  isosceles  triangle  with 
straight  sides,  each  of  which  is  rather  shorter  than  the  base-line  men- 
tioned.    The  apex  of  the  supraoccipital  is  not  elevated,  and  is  well 
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produced  forwards,  so  that  the  length  of  the  cranium  from  the  posterior 
border  of  the  frontal  bone  is  one  and  one-half  times  as  long  as  the 
depth  of  the  cranium  at  the  same  point. 

"  The  tympanic  bulla  has  the  general  form  characteristic  of  species 
of  this  genus,  but  presents  specific  characters  of  its  own.  The  part 
anterior  to  the  posterior  boundary  of  the  external  process  is  half  as 
long  again  as  the  length  posterior  to  it.  The  two  measurements  are 
equal  in  the  C.  hupschii,  according  to  Van  Beneden.  The  two  ridges 
of  the  internal  border  unite  19  ram.  posterior  to  the  anterior  extremity, 
forming  a  single  acute  angle.  This  character  is  not  described  by  authors 
as  occurring  in  any  other  species  of  this  genus.  The  anterior  extremity 
is  squarely  truncate,  and  is  semicircular  in  outline,  as  the  superior  side  is 
flat  and  the  inferior  convex.  In  C.  hrialmontii,  according  to  Van  Bene- 
den, the  bulla  is  not  truncate  in  front  nor  is  there  a  single  acute  edge  on 
the  inner  side  in  front;  the  portions  of  the  bulla  anterior  and  posterior 
to  the  internal  process  are  of  equal  transverse  width ;  in  the  C.  megalo- 
pht/sum  the  anterior  portion  is  considerably  narrower  than  the  posterior 
portion.  In  Mesoceius  agramii,  according  to  Van  Beneden,  there  is  a 
single  acute  internal  ridge  on  the  bulla,  but  it  is  much  longer  than  in 
the  Cetotherium  megalophysum  and  the  anterior  extremity  of  the  bulla 
is  rounded  and  not  truncate  in  the  former.  The  bulla  in  the  species 
now  described  presents  an  angle  posteriorly,  as  viewed  from  below, 
instead  of  the  rounded  outline  seen  in  several  species. 

"  The  form  of  the  skull  differs  from  that  of  several  species  where  that 
region  is  known.  Thus  in  the  C.  hurtinii,  according  to  Van  Beneden,  the 
occipital  bone  is  broadly  rounded  in  outline  instead  of  triangular. 
In  C,  duhium  this  region  is  triangular,  but  is  much  more  elevated  and 
less  produced  forwards  than  in  the  C.  megalophysum.  It  is  more 
elevated  than  the  length  from  the  frontal  bone  posteriorly,  instead  of 
being  only  two-thirds  as  high  as  long.  In  the  C.  morenii,  from  Chubut, 
Patagonia,  Lydekker  states  that  the  lateral  occipital  crests  are  more 
elevated  than  the  apex  of  the  occipital  bone,  giving  a  cordate  outline 
to  the  posterior  profile.  This  does  not  occur  in  any  known  northern 
species.  The  tympanic  bulla  of  this  species  is  also  quite  different. 
The   occipital   region   of   the   C.   hupschu   resembles   that   of   the   C 
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megalophysum  more  nearly  than  that  of  any  other  species  as  far  as 
known.  In  the  C,  capelUnii  Van  Ben.,  according  to  the  descriptions 
and  figures  of  Capillini,  the  frontal  is  more  elongate  and  narrower  on 
the  middle  line  and  the  tympanic  bulla  has  not  the  posterior  median 
angle  when  viewed  from  below  such  as  exists  in  the  C.  megalophysum. 

"  Comparison  with  the  species  described  by  Brandt  from  Russia  and 
Italy,  discloses  numerous  important  differences.*  The  frontoparietal 
region  in  the  C.  priscum  Br.  is  materially  shorter  than  in  the  megalo- 
physum. The  auricular  bullae  of  C  priscum,  C.  meyerii  and  (7.  klinderii 
are  gradually  acuminate  to  an  acute  apex,  when  viewed  from  the  inner 
side,  and  are  without  the  convexity  of  the  lower  side  and  the  trunca- 
tion of  the  apex  characteristic  of  our  species.  The  bulla  of  C.  rathkei 
is  a  little  more  like  that  of  the  Chesapeake  form,  but  it  is  nevertheless 
specifically  distinct.  It  is,  when  viewed  from  above,  broadly  and  sub- 
equally  rounded  at  both  extremities,  instead  of  being  trimcate  at  the 
one  and  angulate  at  the  other.  The  extremities  are  of  subequal  width, 
while  the  anterior  portion  is  much  narrower  in  the  C.  megalophysum. 

"  Finally  the  bulla  of  the  C.  megalophysum  is  of  relatively  larger  size 
than  in  any  of  the  species  noticed  above. 

Measurements. 

m. 
Length  of  fragment  below   565 

Width  of  fragment    515 

Width  of  glenoid  region  from  bulla 150 

Length  of  glenoid  from  bulla  (least)    100 

Width  of  sphenoid  between  foramina  lacera 105 

Length  of  tympanic  bulla  below 100 

Width  of  tympanic  bulla  in  front  of  external  process 53 

Width  of  tympanic  bulla  behind  external  process 67 

Width  at  exoccipital  processes 400 

Length  anterior  to  parietals  above   225 

Length  of  occipital  from  base  of  foramen  magnum  to 

apex  (on  curve)    290 

Width  of  occipital  condyles  and  foramen 140 

1  Memoires  Acad.  Imp.  Sci ,  St.  Petersburg,  1873,  voL  xx,  p.  148. 
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"  The  mandible  of  this  species  is  unknown.  The  size  is  not  far  from 
that  of  the  Cetothermm  ptisUlum  and  Siphonocetus  expansus  of  Cope. 
Should  either  of  these  turn  out,  on  the  discovery  of  the  skull,  to  be 
Cetotheriform,  it  will  become  necessary  to  compare  them  with  the 
present  species.  The  total  length  of  the  animal  was  about  twenty  or 
twenty-five  feet.^'     Cope,  1895. 

Occurrence. — St.  Mart's  Formation.    Cove  Point. 

Collection. — Johns  Hopkins  University. 

Cetotiierium  parvum  Trouessart. 
Plate  XXV,  Fig.  1. 

Belaenoptera  pusUla  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  zx,  p.  159. 
JEachrichtius pusillus  Cope,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xx,  p.  191. 
Eaehrichtius piuillua  Co-peyiS69,  Proc.  Acad.  Nat.  Sci.  Phiia.,  vol.  xxl,  p.  11. 
Cetotherium  puaiUum  Cope,  1890,  Amer.  Nat.,  vol.  xxlv,  p.  616. 
Cetotherium  pwdllum  Cope,  1895,  Proc.  Amer.  Philos.  Soc,  vol.  xxxiv,  p.   145,  pi. 

vi,  fig.  6. 
Cetotherium  parvum  Tronessart,  1898,  Catalogns  Mammalium,  p.  1071. 
CetotheHum  parvum  Hay,  1902,  Bull.  179,  U.  8.  Gcol.  Survey,  p.  599. 

Description. — In  1868  Cope  said  of  this  form  that  it  was  the  smallest 
known  fin  whale,  being  about  18  feet  long.  In  1895  he  says :  "  The 
fragment  of  the  ramus  of  this  species  above  referred  to  is  longer  than 
any  that  have  come  under  my  observation,  which  now  number  five 
individuals.  Its  length  is  723  mm.,  and  the  diameters  at  a  fracture 
near  the  middle  are  as  follows:  vertical,  71  mm.;  transverse,  47  mm. 
It  is  a  little  larger  than  those  I  have  seen  hitherto,  but  agrees  with 
them  in  every  respect." 

Occurrence. — St.  Mary^s  (?)  Formation.  Near  the  mouth  of  the 
Patuxent  river. 

Collection. — Johns  Hopkins  University. 

Cetotherium  cephalum  Cope. 

Plate  XXI,  Fig.  1;  Plate  XXII,  Figs,  la,  lb,  2a,  2b;  Plate  XXIII, 

Figs.  1,  la,  lb;  Plate  XXV,  Figs.  8,  13. 

JSichrichtiua  eephalua  Cope,  1867,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xix,  pp.  181, 
144,  148. 

Fichriehtius  c«pAa{«s  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xx,  p.  195  (men- 
tion only). 
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Etchriehtius  cephalui  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxl,  pp.  10,  11 

(mention  only). 
Eachrichfiut  cephalus  Leldy,  1869,  Jonr.  Acad.  Nat.  Sci.,  Phila.,  2nd  ser.,  vol.  vii, 

p.  443. 
Ceiotherium  eephaltu  Cope,  1890,  Amer.  Nat.,  vol.  xxiv,  pp.  612-615,  flgs.  7,  8;  pi. 

xxli. 
Cetotherium  cephalus  Cope,  1896,  Proc.  Amer.  Pbilos.  Soc,  vol.  xxxv,  p.   146,  pi. 

xii,  figs.  2,  8. 

Description. — The  description  given  for  this  form  by  Cope  in  1867 
is  as  follows:  ^^The  mandibular  rami  measure  9  feet  4  inche*s  and 
were  referred  to  an  individual  31  feet  long.  They  were  compressed, 
and  with  a  narrow  superior  ridge,  without  nutritive  foramina.  The 
hitherto  known  Miocene  Whales — Balaena  prisca  and  B,  pcUae- 
atlantica  of  Leidy — founded  on  portions  of  the  mandibular  rami,  were 
much  less  compressed,  were  furnished  with  numerous  marginal  nutritive 
foramina,  and  the  B.  prisca  was  without  superior  ridge." 

In  1890  he  added :  "  The  ear  bulla  is  noticeably  compressed,  some- 
what incurved,  and  with  a  nearly  parallelogrammic  outline  from  the 
side." 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river,  shore  of  Chesapeake  Bay. 

Collections. — Philadelphia  Academy  of  Natural  Sciences.  Johns 
Hopkins  University. 

Genus  SIPHONOCETUS  Cope. 

Siphonocetus  expansus  Cope. 
Plate  XXV,  Fig.  3. 

Megaptera  expanm  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xx,  p.  193. 
Etchriehtius  expanau9  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxi,  p.  11. 
Esehrichtius  expansiu  Lfildy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  vii, 

p.  422. 
Cetotherium  expamum  Cope,  1890,  Amer.  Nat.,  vol.  xxiv,  p.  614. 
Siphonoeetue  expaneus  Cope,  1895,  Proc.  Amer.  Philoa.  Soc,  vol.  xxxiv,  p.  140,  pi. 

vi,  fig.  5. 

Description. — The  specimen  was  originally  referred  (1868)  to  Megor 
ptera  because  of  a  supposed  difference  between  the  cervicals  and  those 
of  Eschrichtius.  In  1869  the  jaw  was  discovered  to  have  the  typical 
form  of  Eschrichtius.     The  following  is  the  description  given  of  the 
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jaw :  It  presents  "  for  a  marked  distance  on  the  proximal  portion,  a 
flat  plane  on  the  upper  face,  instead  of  the  usual  angulate  ridge,  which 
is  equally  distinct  from  the  outer  and  inner  faces.  In  E.  priscus  the 
superior  plane  is  only  a  continuation  of  the  outer  convex  face,  and 
accordingly  the  external  series  of  nutritious  foramina  extends  along  it. 
The  plane  is  occupied  on  the  other  hand,  in  the  E,  expansus,  by  the 
inner  series. 

^^  The  inferior  margin  is  a  rather  obtuse  angle ;  the  general  form  is 
not  compressed,  nor  much  convex  externally,  as  in  E,  priscus. 

Measurements. 

Depth   ramus    2.75  in.  (68  mm.) 

Thickness    1.65  in-  (41  mm.) 

Foramina  (internal)  two  in 2.50  in.   (75  mm.)'* 

Cope,  1869. 

Occurrence. — St.  Mart's  ( ?)  Formation.  Mouth  of  the  Patuxent 
river.     The  type  came  from  Nomini  cliffs. 

Collection. — Johns  Hopkins  University.  There  are  two  rami  said  to 
be  preserved  in  the  Tyson  collection  in  the  Maryland  Academy  of 
Sciences. 

SiPHONOCETUS  PRISCUS  (Lcidy). 

Plate  XXV,  Fig.  5. 

Balaena  prisea  Leidy,  1851,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  v,  p.  SOS. 
Balaenoptera  prisca  Cope,  1867,  Proc.  Acad.   Nat.  8cl.  Phila.,  vol.  xx,  pp.  144,  147. 
Balaeiioptera  priBca  Cope,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xx,  p.  192. 
EtchrichtiHi  prUcw  Co^%^  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxl,  p.  11. 
Esehrichtius  priscus  Leidy,  1869,  Jour.  Acad.  Nat.  Sci.  Phila.,  2d  ser.  vol.  vii,  p.  441 
Cetotherium  priscum  Cope,  1890,  Amer.  Nat.,  vol.  xxiv,  p.  616. 
8iph<moeetwt  prisetu  Co'pe,  1895,  Proc.  Amer.  PhiloB.  Soc,  vol.  xxxiv,  p.  140,  pi.  vi, 
fig.  3. 

Description. — Leidy  gave  the  following  description  on  the  species  in 
1851 :  "  The  fragment  of  lower  jaw,  fourteen  inches  long,  is  of  much 
more  slender  proportions  than  that  of  the  preceding  [Balaena  palaeatlan- 
tica],  it  is  also  more  uniform  in  its  breadth  and  depth,  and  has  a  strong 
curve  downwards  as  in  B.  rorqual,  Lac.  It  is  very  nearly  flat  internally  and 
demi-cylindrical  externally.  The  upper  margin  is  angular  but  not  prom- 
inent, and  forms  the  boundary  between  the  inner  and  outer  side.     The 
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gingival  foramina,  five  in  number  in  the  specimen,  are  placed  below 
the  upper  margin  internally,  are  about  one  line  in  diameter,  and 
open  very  obliquely  forward  into  grooves  almost  horizontal,  from  half 
an  inch  to  one  inch  long.  The  labial  foramina,  of  which  there  are  the 
remains  of  seven  in  the  specimen,  are  about  half  an  inch  external  to 
the  upper  margin,  about  two  lines  in  diameter,  and  open  very  obliquely 
forward. 

Vertical  diameter 3  inches  [75  mm.] 

Transverse  diameter 2  inches  [50  mm.]" 

In  1869  Cope  described  Eschrichtius  priscus  as  intermediate  in  size 
between  E.  cephalus  and  E,  leptocentrus  and  E.  expansus  and  E.  pusillus. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river.     {Fide  Cope.) 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

SiPHONOCETUS  CLARKIANUS  CopC. 

Plate  XXV,  Fig.  4. 

Siphonoceitu  elarkianus  Cope,  1895,  Proc.  Amer.  Philos.  Soc,  vol.  xzxiv,  p.  140, 
pi.  vi,  fig.  4. 

Description. — Described  from  fragment  of  mandibular  rami.  "  The 
cranium  of  this  genus  is  unknown,  but  it  is  probably  similar  in  char- 
acter to  that  of  the  Cetotherium  of  Brandt.  This  genus  differs  from 
Balasnoptera  in  having  the  elements  between  the  supraoccipital  and  the 
nasals  much  elongated,  so  that  there  is  a  sagittal  crest  of  greater  or 
less  length,  and  in  the  non-union  of  the  dia-  and  parapophyses  into  a 
vertebral  canal,*  in  which  it  agrees  with  Eschrichtius  of  Gray.  Some 
of  the  rami  described  belong  possibly  to  species  of  Balaenoptera,  and  it 
remains  for  future  discoveries  to  ascertain  which  these  are 

"  In  dimensions  it  ....  is  only  exceeded  by  ...  .  Cetotherium  lep- 
tooentrum  and  C.  cephcHus.  It  compares  more  closely  in  dimensions  with 
the  C.  polyporum  from  the  Chesapeake  group  of  North  Carolina.    From 

1  See  American  NatnraliBt,  toI.  xxiy,  1890,  p.  611,  where  these  genera  are  charac- 
terized :  bat  Van  Beneden^s  name,  PletiocetuBj  is  used  for  Cetotherium^  and  the  latter 
name  for  JStchriehtitis  of  Gray. 


48  SYSTEMATIC  PALEONTOLOGY 

the  last  named,  and  from  the  C.  cephalus,  it  diflEers  in  the  robnst  fonn  of 
the  ramus,  resembling  in  this  respect  rather  such  species  as  C  palcBatlan- 
iicum,  S.  priscus  (Leidy),  and  S.  expansus. 

"The  fragment  representing  the  S,  darJcianus  is  from  the  part  of 
the  ramus  anterior  to  the  base  of  the  coronoid  process,  and  is  about 
350  mm.  in  length.  Both  faces  are  convex,  but  the  external  is  more 
strongly  so  than  the  internal.  The  superior  part  of  the  latter  is,  how- 
ever, not  horizontal  as  in  the  S.  priscus,  nor  is  the  internal  face  sub- 
horizontal  as  in  S.  expansus.  The  two  faces  unite  above  at  an  obtuse 
angle,  which  if  perfect,  would  be  neariy  right.  The  inferior  edge  is 
on  the  contrary  a  ridge  which  would  be  acute  were  it  not  rounded. 
The  section  of  the  ramus  is  therefore  lenticular,  with  one  side  more 
convex  than  the  other.  Posterioriy  the  external  convexity  becomes 
greater,  and  the  internal  convexity  rises  towards  the  base  of  the 
coronoid,  leaving  a  gentle  concavity  above  the  inferior  border.  The 
external  foramina  are  large,  distant,  and  only  a  little  further  below 
the  superior  ridge  than  those  of  the  inferior  internal  row.  The  latter 
are  in  two  series;  those  of  the  superior  smaller  and  quite  near  the 
superior  edge;  the  others  larger  and  situated  lower  down,  and  separated 
by  intervals  of  about  40  mm.  No  trace  of  Meckelian  or  alveolar 
grooves. 

Measurements, 

mm. 

vertical    95 

Diameters  at  distal  end 


{ 
{ 


transverse  72 

vertical    114 

Diameters  near  coronoid     .  ^  ^^ 

transverse  99 


"  The  presence  of  two  internal  series  of  foramina  distinguishes  this 
species  from  any  of  those  known  to  me.  The  rami  are  less  compressed 
than  those  of  the  (7.  pusUlum,  while  the  external  position  of  the  exter- 
nal foramina  distinguishes  it  from  the  8.  priscus  (Leidy).  The  pres- 
ence of  an  acute-angled  ridge  below  distinguishes  it  strongly  from  the 
C.  palcBatlanticum.  The  species  was  larger  than  the  Cetoiherium 
megalophysum  above  described,  having  probably  attained  a  length  of 
forty  feet.''    Cope,  1895. 
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Occurrence. — St.  Maby's  Formation.    Chesapeake  Bay  near  Point- 
no-Point  (the  specimen  was  dredged  up  from  the  bottom  of  the  bay) 
Collectum, — Johns  Hopkins  University. 

The  following  characters  of  the  genus  Siphonocetus  (Eschrichtius) 
were  given  by  Cope  in  1869 : 


"  Characters  of  the  mandibular  rami.  Much  compressed,  outer  face  little 
convex;  superior  margin  a  narrow  ridge  without  truncation;  with  a  series 
of  foramina  on  each  side;  the  inner  extending  for  a  very  short  distance  only; 
no  marginal  groove;  inferior  edge  narrow. 

Very  large 8.  cephalus. 

Upper  edge  broad,  with  outer  series  of  foramina,  and  meeting  inner  edge 
at  a  right  angle,  which  is  the  highest  line,  and  with  inner  series  of  foramina 
Just  below  it;  most  convex  externally. 

Large  8.  prUcus. 

Upper  edge  broad  behind  only,  and  there  bearing  only  the  inner  series  of 
foramina.  Elsewhere  with  a  median  ridge  and  rows  of  foramina  below  on 
each  side;  much  decurved;  less  convex  externally. 

Medium  8.  expanaus. 

Upper  edge  nowhere  broad,  and  with  a  deep  or  shallow  groove  below  it  on 
the  inside;  less  decurved;  less  convex  externally. 

Small   8,  puaillua. 

To  this  list  may  be  added  the  following  brief  analysis  of  the  char- 
acters of  8.  clarhiaivus. 

Tipper  surface  a  low  ridge  formed  by  the  meeting  of  the  outer  and 
inner  faces  at  almost  a  right  angle;  section  of  jaw  lenticular;  inner 
and  outer  faces  convex,  the  external  the  most  so;  outer  series  of  fora- 
mina large;  inner  series  double,  the  superior  are  the  smallest  and 
situated  quite  near  the  superior  edge. 

Genus  ULIAS  Cope. 

'*  Char.  gen.  Mandible  with  the  gingivodental  canal  open  throughout 
most  of  its  length,  closed  only  near  its  apex.  Gingival  foramina  repre- 
sented by  a  few  orifices  on  the  alveolar  border  near  the  distal  extremity. 

'^  This  form  is  of  much  interest  as  representing  in  adult  life  a  stage 
which  is  transitional  in  typical  BakenidaB.  The  alveolar  groove  is 
continuous  with  the  dental  canal,  and  is  permanently  open.  It  is 
probable  then  that  this  genus  possessed  teeth  during  a  longer  period 
than  the  existing  Bal»nidffi,  and  that  they  were  retained  in  place  by 
4 
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a  gum  so  long  that  the  canal  could  not  close,  as  is  the  case  in  the 
latter.  The  absence  of  the  long  series  of  mental  foramina  characteristic 
of  the  true  whales  is  further  evidence  to  this  effect/^    Cope,  1895. 

Ullajs  moratus  Cope. 
Plate  XXIV,  Figs,  la,  lb;  Plate  XXV,  Pig.  6. 

Uliat  maratua  Cope,  1895,  Proc.  Amer.  Philos.  Soc,  vol.  xxxiv,  p.  141,  pi.  vi,  Dg.  1. 

Description. — "  This  species  is  founded  on  a  nearly  entire  right  man- 
dibular ramus.  The  condyle  and  angle  are  wanting,  as  is  also  a  piece 
from  the  proximal  part  of  the  distal  third  of  the  length.  This  piece 
was  found  with  the  rest  of  the  specimen,  but  has  been,  for  the  present 
at  least,  mislaid. 

"  The  ramus  is  moderately  curved  horizontally,  but  is  not  decurved 
except  towards  the  angle.  A  slight  convexity  of  the  inferior  margin 
exists  at  the  anterior  part  of  the  proximal  two-fifths  of  the  length. 
The  superior  border  is  occupiigd  with  the  widely  open  alveolar  groove, 
which  gradually  contracts  in  transverse  diameter  distally,  so  as  to  be 
closed  for  the  terminal  fourth  of  the  length.  On  this  region  two  or 
three  large  foramina  issue  from  it  on  the  middle  line  above,  and  the 
terminal  mental  foramen  issues  at  the  superior  extremity  of  the  distal 
end,  a  little  below  the  internal  ridge  on  the  external  side  of  it.  Of  the 
borders  of  the  alveolar  groove  the  internal  is  much  lower  than  the 
external  on  the  proximal  sixth  of  the  length.  The  edges  are  then  equal 
for  a  short  distance,  and  are  acute.  The  internal  then  becomes  the 
more  elevated,  and  continues  so  until  its  point  of  union  with  the  ex- 
ternal. The  internal  wall  of  the  groove  is  at  first  narrow,  and  its 
superior  edge  from  being  acute  becomes  narrowly  rounded,  but  becomes 
more  obtuse  distally  as  the  wall  becomes  thicker.  The  internal  side 
of  the  ramus  is  very  little  convex.  The  external  side  of  the  ramus  is 
strongly  convex  in  vertical  section,  hence  it  is  that  the  external  edge 
of  the  groove  becomes  wider  as  it  becomes  lower,  until  at  the  beginning 
of  the  distal  third  of  the  length  it  forms  a  plane  distinct  from  the 
convex  external  face.  This  external  convexity  growing  rapidly  less, 
the  superior  edge  becomes  proportionally  narrower,  and  at  the  ex- 
tremity of  the  ramus  is  about  as  wide  as  the  internal  superior  ridge. 
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The  extremity  of  the  ramus  is,  in  profile,  truncated  obliquely  backwards 
and  downwards  to  the  obtuse  angle  at  which  it  meets  the  slight  rise  in 
the  outline  of  the  inferior  margin.  The  external  plane  is  slightly  con- 
cave. The  internal  face  exhibits  two  surfaces,  a  superior  convex  por- 
tion which  widens  downwards  and  backwards,  and  an  inferior  wider  flat 
portion  separated  from  the  superior  by  a  straight  ledge.  The  inferior 
border  of  the  ramus  is  represented  by  an  angle  of  about  70°  for  the 
greater  part  of  the  length.  Below  the  region  where  the  alveolar 
borders  are  equal  the  angle  is  more  nearly  right  owing  to  the  increased 
convexity  of  the  external  face.  It  is  rounded  below  the  coronoid  pro- 
cess (which  is  broken  off)  and  widens  towards  the  angle.  It  is  rounded 
on  the  distal  third,  becoming  narrower  rapidly  towards  the  distal 
extremity. 

Measurements. 

Length  of  ramus  restored ;  on  curve 1.900  m. 

Length  of  proximal  fragment 790 

Length  of  distal  fragment 390 

Transverse  diameter  near  condyle * .   .070 

Transverse  diameter  where  alveolar  borders  are  equal 060 

Transverse  diameter  at  distal  end  of  long  fragment 057 

Vertical  diameter  where  alveolar  edges  are  equal 073 

Vertical  diameter  at  distal  end  of  long  fragment 074 

Vertical  diameter  at  proximal  end  of  distal  fragment  . .  .079 
Transverse  diameter  at  proximal  end  of  distal  fragment.  .049 
Vertical  diameter  of  extremity 065 

"Besides  the  general  characters,  the  Ulias  moratus  presents  various 
specific  differences  from  the  various  species  of  BalaBuidae  which  are 
known.  The  flatness  of  the  internal  face  and  the  lack  of  decurvature  dis- 
tinguishes it  from  several  of  them;  and  the  absence  of  fissure  at  the 
distal  mental  foramen  separates  it  from  others.  I  know  of  no  species 
which  has  only  one  series  of  foramina  and  that  one  on  the  median  line, 
on  the  distal  fourth,  except  the  present  one.  The  size  of  the  ramus 
resembles  that  of  the  Cetotherium  paiceatlanticum  of  Leidy,  and  repre- 
sents a  species  of  about  twenty-five  feet  in  length."    Cope,  1895. 

Occurrence. — Chesapeake  Group.    Maryland  or  Virginia. 

Collection. — Johns  Hopkins  University. 
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Genus  TRETULIAS  Cope. 

Dental  canal  obliterated,  and  dental  groove  without  osseous  roof. 
Gingival  canals  and  foramina  present  at  one  side  of  the  alveolar  groove. 

Tbetulla.8  bucoatus  Cope. 
Plate  XXV,  Pig.  2. 

Tretulicu  buccatus  Cope,  1895,  Proc.  Amer.  Philos.  Soc.,  vol.  mlv,  p.  143,  pi.  vi, 
fig.  2. 

Description. — "  This  species  is  represented  by  parts  of  the  mandibular 
rami  of  two  individuals.  .  .  One  of  these  measures  607  mm.  in  length, 
and  is  in  fairly  good  preservation;  the  other  is  a  shorter  fragment, 
and  is  considerably  worn.     They  agree  in  all  respects. 

"  The  longer  fragment  is  gently  curved  both  inwards  and  downwards. 
It  is  compressed  anteriorly,  and  more  depressed  posteriorly,  so  as  to 
be  but  little  deeper  than  wide.  The  external  face  is  very  convex, 
more  so  posteriorly  than  anteriorly,  so  that  that  part  of  the  superior  wall 
which  is  developed  is  horizontal,  as  in  the  Siphonocetus  priscus  Leidy. 
The  internal  face  is  little  convex,  and  is  slightly  concave  on  a  line  near 
to  and  parallel  to  the  inferior  border.  Generally  this  angle  is  obtuse, 
and  is  a  little  more  than  right ;  anteriorly,  near  the  extremity  it  becomes 
more  ridge-like.  Posteriorly  the  section  of  the  ramus  represents  more 
than  a  half -circle,  the  base  being  the  internal  face.  The  internal  basal 
concavity  referred  to  disappears  posteriorly,  but  its  place  is  occupied 
by  a  Meckelian  fissure,  which  extends  along  the  bottom  of  the  groove, 
disappearing  at  the  end  of  the  terminal  two-fifths  of  the  length. 

"The  gingival  canals  are  very  oblique,  extending  horizontally  for- 
wards and  outwards.  The  internal  foramina  issue  at  spaces  of  one  and 
two  inches,  and  they  are  not  connected  by  a  superficial  groove.  The 
superior  (external)  series  are  equally  oblique,  extending  forwards  and 
opening  obliquely  upwards.  Only  two  of  these  canals  are  present  on  the 
specimen,  and  these  are  on  the  posterior  two-fifths  of  the  length.  They 
are  not  complete  on  the  external  side,  and  are  therefore  only  grooves. 
The  common  canal  is  open  external  to  them,  and  separates  the  superior 
from  the  external  face  of  the  ramus.  It  has  not  the  form  of  the  section 
of  the  ramus  as  in  other  species,  but  is  shallow,  and  with  its  long  axis 
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oblique  to  that  of  the  section,  and  parallel  to  that  of  the  superior 
oblique  part  of  the  external  face.  It  is  shallower  than  in  the  Ulias 
moratus,  and  the  species  of  Cetotherium,  and  is  separated  by  a  wide 
osseous  space  from  the  inferior  border.  That  this  form  is  descended 
from  one  with  a  larger  canal  is  indicated  by  the  fact  that  the  fractures 
of  the  ramus  display  a  closed  fissure  extending  from  the  floor  of  the 
canal  vertically  downwards.  The  canal  is  overhung  on  the  inner  side 
by  a  narrow  free  border  of  the  superior  perforate  wall. 

Measurements, 

m. 

Length  of  fragment 607 

.    vertical    077 

Diameters  posteriorly 


Diameters  more  anteriorly  j 

Diameters  near  distal  extremity         ] 


transverse    078 

vertical 070 

transverse 065 

vertical   073 

transverse 056 


*^For  a  length  of  200  mm.  from  the  anterior  extremity  the  borders 
of  the  gingivodental  groove  are  suflBciently  well  preserved  to  demon- 
strate that  it  was  not  closed.  The  edges  posterior  to  this  are  more  or 
less  worn,  so  that  the  roof  might  be  supposed  to  have  been  broken  away 
in  the  absence  of  other  evidence.  This  is,  however,  forthcoming,  for  the 
internal  border  is  so  far  preserved  near  the  posterior  extremity  for  a 
space  of  135  mm.  as  to  show  that  no  roof  has  existed. 

"Omitting  consideration  of  the  generic  characters,  the  following 
comparisons  with  other  species  may  be  made.  In  the  Ulias  morattis 
the  gingivodental  groove  is  deeper  and  narrower,  and  the  inner  edge 
ifi  much  narrower.  The  external  face  is  not  so  convex.  The  Siphono- 
cetus  priscus  of  Leidy  resembles  it  more  nearly  in  form,  but  the  superior 
(external)  foramina  are  not  so  far  inwards,  and  the  two  canals  taken 
together  conform  nearly  to  the  outline  of  the  ramus  in  section,  which 
is  far  from  being  the  case  in  the  TretuLias  huccatus.  There  is  no 
Meckelian  groove.  In  the  Cetotherium  palcBdtlanticum  Leidy,  the  ex- 
ternal face  is  not  so  convex,   and  the  internal  gingival   canals   are. 
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according  to  Leidy,  ^  directed  upward  and  moderately  forward.'  In  the 
T.  huccatus  they  are  directed  forwards  horizontally,  and  very  little 
upwards/'     Cope,  1895. 

Occurrence, — Chesapeake  Group.    Maryland  or  Virginia. 

Collection^. — Johns  Hopkins  University. 

Genus  BALAENOPTERA  Dacep. 

Balaenoptera  sursiplana  Cope. 
Plate  XXIV,  Pig.  2. 

Balaenoptera  sursiplana  Cope,  1895,  Proc.  Amer.  Phllos.  Soc.,  vol.  xxxiv,  p.  151. 

Description, — In  describing  this  species  Cope  says :  "  On  comparison 
with  the  BalaenoptersB  described  by  Van  Beneden,  it  is  to  be  observed 
that  they  [the  tympanic  bones]  all  diflfer  from  the  present  form 
in  the  convexity  of  superior  face,  where  the  dense  layer  or  lip  has  a 
diflferent  chord  or  face  from  that  of  the  space  which  separates  it  from 
the  internal  longitudinal  marginal  angle.  In  the  B.  sursiplana  there 
is  but  one  superior  plane  from  the  eustachian  orifice  to  the  internal 
edge,  which  is  absolutely  flat.  In  all  these  species  also  the  dense  layer 
of  the  lip  is  reflected  on  the  superior  edge  of  the  external  thin  wall  at 
its  anterior  end.  In  the  present  species  this  layer  is  reflected  in  a  very 
narrow  strip  underneath  the  free  border,  which  overhangs  it.  In  all 
these  species  also  the  anterior  extremity,  as  viewed  from  above  or  below, 
is  angulate,  the  angle  marking  the  end  of  the  inner  border  of  the  dense 
layer  or  lip.  In  B.  sursiplana  the  anterior  extremity,  viewed  in  the 
same  way,  is  truncate.  The  species  which  appears  to  approach  nearest 
is  the  B.  definita  Owen,  which  is  figured  by  Lydekker.*  This  otolite 
appears  to  be  flatter  above  than  the  species  described  by  Van  Beneden 
although  the  figure  is  not  clear  in  this  respect.  It  has  the  oblique 
upwards  and  backwards  looking  face  at  the  posterior  extremity,  which 
is  a  conspicuous  feature  of  the  B.  sursiplana,  although  it  is  not  so 
sharply  defined  by  a  strong  transverse  convexity  of  the  superior  surface, 
as  in  the  latter.  Nor  is  there  as  strong  a  bevel  of  the  anterior  extrem- 
ity of  the  superior  face  when  viewed  from  within,  as  in  B.  definita.    An 

'  Quar.  Jour.  Geol.  Soc.,  London,  1887,  vol.  xllii,  p.  11,  pi.  ii,  flg.  3. 
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equally  conspicuous  diflference  is  to  be  seen  in  the  form  of  the  inferior 
wall.  According  to  Lydekker,  this  surface,  when  the  bulla  is  viewed 
from  within,  consists  of  three  planes  separated  by  rounded  angles,  of 
which  the  median  is  longer  than  those  at  the  ends.  In  the  B,  sursv- 
plana  this  surface  is  regularly  convex  from  end  to  end.  In  size  this 
species  is  like  that  of  the  large  BalaenoptersB,  including  the  B.  definita. 

Measurements, 

mm. 

Axial  length  of  bulla 98 

Width  at  posterior  extremity  of  anterior  hook  at  superior 

border    71 

Width  at  anterior  extremity  of  orifice 36 

Width  at  posterior  extremity  of  orifice 53 

Depth  at  middle  (about)   55 

Greatest  depth  of  lip 38" 

Cope,  1895. 

Occurrence. — Chesapeake  Group.    Maryland  or  Virgina. 

Collection, — Johns  Hopkins  University. 

Genus  BALAENA  Dinn. 

Balaena  affinis  Owen. 

Balama  affinis  Owen,  1846,  A  History  of  the    British  Fossil  Mammals  and  Birds, 
London,  p.  580,  fig.  221. 

Description. — In  describing  several  specimens  of  ear  bones  of  whales 
from  the  English  Tertiary  the  author  says :  "  One  of  the  most  com- 
plete of  the  fossil  tympanic  bones,  which  measures  five  inches  in  length, 
resembles  the  Ba2.  antarctica  in  the  slight  elevajtion  of  the  outer  part  of 
the  involuted  convexity,  and  its  gradual  diminution  to  the  Eustachian 
end  of  the  cavity;  it  resembles  both  Baicmce  in  its  traceable  con- 
tinuation to  that  end,  and  in  the  gradual  continuation  of  the 
concave  outer  wall  from  the  involuted  convexity;  this  convexity  is 
indented  also,  as  in  both  recent  Balaenae,  by  vertical  fissures  narrower 
than  the  marked  indentation  which  distinguishes  the  Bed.  mysti- 
cetus.  .  .  .  The  upper  surface  of  the  bone  maintains  a  more  equable 
breadth  from  the  posterior  to  the  anterior  end,  the  outer  angle  of 
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which^  being  well  marked  in  the  fossil^  is  rounded  off  in  the  recent 
specimen;  the  under  and  outer  surfaces  of  the  timpanic  bone  meet  at 
an  acute  angle/^    Owen,  1846. 

In  a  summary  of  the  species  described  [plate  to  face  page  xlvi]  occurs 
the  statement  that  while  the  specimen  has  been  described  as  Baiaena 
it  is  very  probable  that  the  ear  bones  belong  with  certain  teeth  that 
the  author  has  described  as  BaJaenodon.  However,  the  name  Baiaena 
is  the  one  used  and  it  has  been  shown  that  the  teeth  and  ear  bones  do  not 
go  together. 

This  is  one  of  the  most  common  of  the  Miocene  Mysticocetes  and 
has  a  very  general  distribution. 

Occurrence. — Chesapeake  Group.    Maryland. 

Collection. — Johns  Hopkins  University. 

Cetacean  (?) 
Plate  XXIV,  Figs.  3a,  3b. 

A  natural  cast  in  sandy  marl,  shows  the  shape  of  the  brain  cavity  of 
some  small  member  of  the  group.  The  general  characters  are  shown 
in  the  figures. 

Occurrence. — Chesapeake  Group.    Maryland. 

Collection. — Johns  Hopkins  University. 

Order  SIRENIA. 
Family  MANATIDAE. 

Genus  TRICHECHUS  Unne. 

Tbichbohus  giganteus  (?)   (De  Kay). 
Plate  XXVI,  Fig.  1. 

Manatus  sp.  Harlan,  1885,  Med.  and  Phys.  Res.  p.  S85. 

Manatut  giganteus  DeRay,  1842,  Nat.  Hist.  N.  Y.  Zoology,  vol.  i,  p.  138. 

Description. — The  latter  of  these  references  gives  only  the  name  and 
the  fact  that  the  specimen  was  discovered  on  the  western  shore  of 
Maryland.  The  original  description  mentions  the  presence  of  "  a  cervi- 
cal and  a  caudal  vertebra  of  a  gigantic  species  of  fossil  Manatus;  the 
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vertical  diameter  of  the  former  is  nine  inches  and  a  half;  the  trans- 
verse diameter  of  the  former  is  nine  inches  and  a  half;  the  transverse 
diameter  eleven  inches/'  There  is  no  further  description  and  there 
are  no  fibres. 

In  the  collection  of  the  Maryland  Geological  Survey  there  is  a  radius 
and  ulna  of  what  was  evidently  a  small  species  of  TrichechuSj  and  a  single 
isolated  rib  has  much  the  appearance  of  belonging  to  the  same  genus. 

Occurrence. — Calvert  Formation.    Fairhaven. 

Collection. — ^Maryland  Geological  Survey. 

With  the  earliest  Miocene  the  Odontooeti  appear  in  considerable 
numbers,  all  the  families  and  many  of  the  genera  being  found  in  de- 
posits of  that  age.  The  Mysticoceti  appeared  only  later  and  reached 
their  highest  development  in  the  Pleiocene  and  the  recent. 

The  ancestry  of  the  Sirena  is  as  little  known  as  that  of  the  Cetacba 
but  the  earliest  known  form  has  not  reached  quite  such  a  high  state 
of  specialization  as  the  earliest  Cetacba.  In  Prorastomus  from  the 
Eocene  of  the  Island  of  Jamaica,  the  single  genus  of  the  family  Pro- 
RASTOMIDAE,  the  teeth  are  of  the  angulate  type  and  are  present  in 
complete  series  in  both  the  upper  and  the  lower  jaws.  In  the  Mana- 
TiDAB  the  incisor  and  canine  teeth  are  wanting  and  the  cheek  teeth  are 
similar,  while  in  the  Halicoridae  there  is  a  large  pair  of  incisor  teeth 
which  may  be  absent.  In  outward  form  the  Sirenia  ha"ve  taken  on 
the  fish-like  form  which  is  best  adapted  to  the  environment  but  there 
remains  an  imperfectly  developed  pelvis  and  the  rudiments  of  the 
femoral  bone. 

The  origin  of  the  Cetacea  and  of  the  other  aquatic  order,  the 
Sirenia  remains  one  of  the  most  puzzling  questions  of  phylogeny.  To 
the  first  is  generally  accorded  an  origin  from  some  primitive  and  gen- 
eralized member  of  the  carnivorous  stem,  and  to  the  latter  an  equally 
obscure  origin  from  the  ungulates.  The  necessary  connecting  links  to 
prove  these  suppositions  are,  however,  sadly  lacking.  Beddard,  in  his 
recent  book  on  Whales,  would  accord  to  the  Cetacea  an  ungulate 
ancestry,  but  this  he  does  with  much  diffidence.  He  says  (page  99) : 
"  It  is  to  be  feared  that  nothing  can  be  done  except,  and  that  vaguely, 
to  suggest  an  Ungulate-like  ancestor."    Albrecht  would  assign  to  the 
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Cetacea  a  Tery  primitive  position,  making  them  the  ancestral  form 
of  the  mammals/  This  idea  has  gained  little  credence.  The  settle- 
ment of  the  question  must  await  further  discoveries.  Certain  it  is 
that  the  earliest  forms  that  we  know  have  already  reached  a  very  high 
degree  of  specialization,  so  high  as  to  command  a  belief  in  an  earlier 
origin  than  the  fossils  so  far  found  would  indicate. 

Class  AVES. 

Order  STEGANOPODES 

Family  SULIDAE  (Gannets). 

Genus  SULA  Briss 
SULA  LOXOSTYLA  CopC. 

Plate  XXVI,  Fig.  2. 

Sula  loxoatyla  Cope,  1871,  Trans.  Amer.  Philos.  Soc,  vol.  ziv,  pp.  236,  287,  flg.  53. 

Description. — ^'^This  species  is  established  on  a  single  coracoid  bone 
which  I  found  at  the  foot  of  the  Miocene  cliffs  in  Calvert  Co.,  Mary- 
land. The  furcular  articular  surface  is  broken  off,  as  well  as  the 
exterior  half  of  the  posterior  or  sternal  articular  extremity.  The 
extremity  of  the  scapular  surface  is  also  injured.  SufScient  of  the 
bone  remains  to  furnish  many  characteristic  peculiarities,  and  to  indi- 
cate its  affinity  to  the  totipalmate  family  of  the  Gannets  or  Sulidse. 

^^  The  bone  is  stout,  and  indicates  a  bird  of  strong  flight.  The  shaft 
proper  is  rather  short,  and  subcylindric,  with  a  trihedral  tendency. 
This  form,  with  the  expanded  distal  extremity,  indicates  its  wide  dis- 
tinction from  the  coracoid  of  the  Gallinaceae.  Its  subcylindric  shaft 
marks  considerable  difference  from  the  Lamellirostres  and  many  other 
aquatic  types.  Its  lack  of  inner  subclavicular  ala  and  foramen,  dis- 
tinguishes the  type  from  Baptores,  the  majority  of  the  Longipennes  and 
many  Grallas.  The  presence  of  a  marginal  groove  or  rabbett  distin- 
guishes it  not  only  from  most  Psittaci  and  Insessors,  but  from  many 
Natatores  also.     After  a  study  of  the  large  collection  of  bird  skeletons  in 

1  Ueber  die  Cetoide  Natnr  der  Prommammalia,  AnatomiBcher  Anzeiger,  1,  p.  338, 
1886. 
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the  Museum  of  the  Academy  [of]  Natural  Sciences,  aided  by  the  Oissaux 
Fossiles  of  A.  Milne  Edwards,  I  find  it  resembles  closely  the  genus  Sula. 

"  The  glenoid  articular  face  descends  to  opposite  the  proximal  third 
of  the  length ;  it  is  transversely  concave,  and  its*  inferior  boundary  is 
raised  to  separate  it  from  the  longitudinal  concavity  which  extends  to 
the  head  of  the  bone.  A  longitudinal  angle  separates  this  from  the 
interior  part  of  the  inferior  face.  The  anterior  extremity  is  curved 
upwards  and  is  thinned  by  a  strong  rabbett,  which  follows  the  convex 
margin.  This  margin  is  slightly  obtuse.  The  outline  is  abruptly  con- 
tracted below  the  glenoid  surface.  The  inner  outline  is  obtuse,  and 
without  trace  of  the  intermuscular  ridge,  on  subclavicular  ala.  The 
margin  expands  inwards  to  the  distal  articular  extremity,  remaining 
almost  equally  obtuse.  The  distal  extremity  is  far  less  expanded 
towards  the  median  line  of  sternum  than  in  Sula  bassana.  It  is  also 
everted,  the  outer  (inferior)  projecting  border,  being  turned  out  (down) 
from  the  line  of  the  shaft.  In  Sula  bassana  this  marginal  rim  appears, 
from  Edwards*  plate,  to  be  in  the  plane  of  the  shaft.  The  articular 
surface  is  divided  by  this  rim  into  a  narrow  marginal  external  (inferior) 
and  a  very  much  wider,  strongly  concave  inner  portion.  The  latter 
is  wider  at  the  median  end,  where  its  inner  (superior)  margin  is  very 
convex;  it  then  contracts  abruptly,  leaving  the  remaining  portion  only 
one-half  as  wide.  The  very  slight  prominence  of  the  dividing  angulate 
projecting  margin  distinguishes  this  genus  from  Sula  bassana. 

"  There  are  three  pneumatic  foramina  of  no  great  size,  in  a  short 
series  commencing  just  within  the  head  of  the  bone.  I  am  only  able 
to  compare  this  bone  with  the  figure  of  the  same  element  of  the  Sula 
bassana  given  by  Edwards,  as  our  museum  does  not  possess  a  skeleton 
referable  to  this  genus. 

"  As  compared  with  the  above,  the  glenoid  articular  face  descends 
more  posteriorly  (lower),  and  the  superior  (proximal)  margin  is  more 
ti'ans verse.  The  shaft  viewed  from  before  (below),  contracts  gradually 
towards  the  distal  expansion.  The  same  contraction  is  visible  when 
viewed  from  the  inner  side.  On  the  same  view  we  observe  that  the 
clavicular  articulation  is  rather  more  posterior  (lower  down),  and  the 
distal  articular  marginal  edge  is  far  less  prominent  and  acute.     The 
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inferior  (outer)  narrower  articular  margin  is  much  narrower  than  in 
8.  bassand. 

Length  to  inner  distal  angle 2.02  in.  (50  mm.) 

L^Qgth  to  posterior  basis  of  scapular  arti- 
culation     78  in.  (1.56  mm.) 

Width  of  head  last  point 57  in.  (1.14  mm.) 

Width  of  glenoid  cavity 25  in.  (.50  mm.) 

Width  of  shaft 23  in.  (.46  mm.) 

Width  of  distal  extremity  to  middle  line 

of  shaft  produced 43  in.  (86  mm.) 

Thickness  distal  extremity 38  in.  (76  mm.) 

''This  gannett  was  somewhat  smaller  than  the  S.  bassana  of  our 
northern  coasts^  and  approached  more  nearly  those  of  the  tropical 
seas/' 

Occurrence. — Calvert  (possibly  Choptank)  Formation.  Calvert 
Cliffs. 

Collection. — ^American  Museum  of  Natural  History. 

Order  TUBINARES. 
Family  PROCELLARIDAE  (Shearwaters). 

Genus  PUFFINUS  Briss. 

PuPFiNUS  coNRADi  Marsh. 
Plate  XXVI,  Figs.  3,  4. 

P^fflnut  conradi  B^arsh,  1870,  Amer.  Jour.  Sci.,  ser.  ii,  Vol.  xliz,  pp.  212,  218. 

Description. — ^^  The  collection  of  the  Academy  of  Natural  Sciences 

in  Philadelphia  has  for  many  years  contained  the  distal  half  of  a  left 
humerus,  and  the  lower  portion  of  a  right  ulna,  of  an  aquatic  bird, 
which  were  discovered  in  the  Miocene  of  Maryland  by  T.  A.  Conrad,  Esq. 
A  brief  mention  of  these  specimens,  and  of  some  other  ornithic  remains 
from  the  United  States,  has  already  been  made  by  Professor  Leidy,*  but 
no  description  of  them  has  yet  been  published.     The  specimens  are 

iProc.  Acad.  Nat.  Sci.  Phlla,  toI.  XTiii,  1866,  p.  287. 
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SO  well  preserved,  and  so  characteristic,  especiallj  the  humerus,  that 
the  affinities  of  the  species  they  indicate  can  be  determined  with  toler- 
able certainty.  The  most  marked  feature  of  the  humerus  is  the  trans- 
verse obliquity  of  its  shaft  and  distal  extremity.  Both  are  much 
compressed,  and  so  turned  that  the  common  plane  of  their  longer 
diameters,  instead  of  being  nearly  vertical,  as  in  the  brachium  of  most 
birds,  is  here  highly  inclined  inward  and  downward.  Among  the  other 
characters  of  importance  may  be  mentioned,  the  unusually  small  size 
of  the  ulnar  condyle,  the  very  deep,  oval  impression  for  the  attachment 
of  the  anterior  brachial  muscle,  and  the  presence  of  an  elongated,  com- 
pressed apophysis,  extending  outward  and  upward  from  the  exterior 
margin  of  the  distal  end,  just  in  front  of  the  radial  condyle. 
"  This  humerus  has  the  following  dimensions : 

mm. 

Length  of  portion  preserved 49.0 

Vertical  diameter  of  distal  extremity 13.2 

Transverse  diameter  of  radial  condyle  8.6 

Transverse  diameter  of  ulnar  condyle    3.8 

Length  of  impression  of  anterior  brachial  muscle 5.6 

Breadth  of  impression  of  anterior  brachial  muscle 3.8 

Longer  diameter  of  shaft  where  broken 7.4 

Shorter  diameter  of  shaft  where  broken 5.0 

"  A  comparison  of  the  present  fossils  with  the  corresponding  parts 
of  recent  birds  readily  shows  that  the  nearest  allies  of  this  extinct 
species  must  be  sought  in  the  Auk  family,  or  among  the  Petrels;  as  it 
is  only  in  these  groups  of  birds,  that  the  peculiar  obliquity  of  the 
humerus,  noticed  above,  exists.  In  the  Alcidce,  however,  this  oblique 
compression  is  greater  than  in  the  present  specimen.  The  latter  has, 
moreover,  on  its  outer  edge  above  the  radial  condyle,  the  long,  pointed 
projection,  which  is  not  seen  in  the  Auks,  although  present  in  the 
Petrels,  Gulls,  and  some  of  the  wading  birds.  The  diflference  in  size 
between  the  ulnar  and  radial  condyles,  and  the  remarkably  deep,  oval 
impression  for  the  attachment  of  the  anterior  brachial  muscle  show 
unmistakably  that  this  humerus  belongs  to  one  of  the  Shearwaters,  and 
apparently  should  be  placed  in  the  genus  Puffinus,  with  which  it  cor- 
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responds  in  all  essential  particulars.  In  size  and  general  features  it 
apparently  resembles  most  nearly  the  brachium  of  the  Cinereous  Petrel 
{Puffinus  cinereus  Gmelin),  of  the  Pacific  coast,  but  there  are  some 
points  of  difference  between  them  which  clearly  imply  that  the  species 
are  distinct.  The  flat  apophysis  on  the  outer  edge  of  the  distal  ex- 
tremity is  in  the  fossil  specimen  more  pointed;  the  impression,  on  the 
lower  surface,  of  the  anterior  brachial  muscle  is  deeper,  and  its  outline 
more  sharply  defined,  which  is  also  the  case  with  the  small  epicondylar 
depressions  for  the  attachment  of  the  muscles  of  the  forearm.  The 
bone  indicates,  moreover,  a  somewhat  smaller  bird. 

"  The  distal  half  of  the  right  ulna,  which  was  found  with  the  hum- 
erus, apparently  belonged  to  a  bird  of  the  same  species,  although  its 
size  would  seem  to  indicate  that  it  pertained  to  a  smaller  individual.'* 
Marsh,  1870. 

Occurrence, — Chesapeake  Group.    Maryland. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

Class  REPTILIA. 

Order  CHELONIA. 

Suborder  TRIONYCHIA. 

Genus  TRIONYX  Geoffroy. 

Trionyx  cellulosus  Cope. 

Trionyx  cellulogtu  Cope,  1867,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xix,  p.  142. 

Description. — Known  from  a  small  part  of  the  carapace.  "  The  sur- 
face is  marked  by  numerous  closely  placed  pits,  which  are  remarkably 
deep,  producing  the  vesicular  appearance  of  scoria.  The  resemblance 
is  heightened  by  the  irregular  size  of  the  pits.  Edges  of  the  septa 
rounded.  The  fragments  are  unusually  thick,  indicating  species  of  large 
size. 

Width  of  free  portion  of  rib  at  origin '7.5     lines. 

Depth  of  portion  of  carapace 4.33  lines. 

Cope,  1867. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Formerly  in  the  Philadelphia  Academy  of  Natural 
Sciences. 
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Trionyx  sp. 

Trionyx  sp.  Cope,  1867,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xix,  p.  148. 

Description. — ^^  An  uncharacteristic  portion  of  the  carapace,  which 
exhibits  larger  and  more  regular  pits  [than  T.  cellulosus'],  separated  by 
wider  partitions.  The  pits  at  one  extremity  are  larger  than  those  of 
the  other,  and  the  septa  narrower/'     Cope,  1867. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Formerly  in  the  Philadelphia  Academy  of  Natural 
Sciences. 

Suborder  CRYPTODIRA. 

Family  CHELONIDAE. 

Genus  CHELONE  Linne. 

Chelone,  sp. 

Chelone  sp.  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xix,  p.  148. 

Description. — "  A  proximal  portion  of  the  costal  plate  has  a  thick- 
ness of  three  lines,  but  rapidly  thins  out.  Its  surface  exhibits  trans- 
verse rugae  at  its  proximal  extremity;  elsewhere  the  rugae  are  longitu- 
dinal, and  more  distinct  on  one  side  than  the  other."     Cope,  1867. 

Occurrence. — Calvert  Formation.  Near  the  Patuxent  river  in 
Charles  county. 

Collection. — Formerly  in  the  Philadelphia  Academy  of  Natural 
Sciences. 

Chelone  sp. 

Chelone  sp.  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Pbila.,  yoI.  xix,  p.  148. 

Description. — "  Two  fragments  of  the  carapace  of  a  large  and  convex 
species,  each  with  a  strongly  marked  groove  for  the  margin  of  the  dermal 
dhields.  The  surface  is  without  sculpture.*^  This  specimen  was  found 
with  the  one  previously  described. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent river. 

Collection. — Formerly  in  the  Philadelphia  Academy  of  Natural 
Sciences. 
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Chelone  8p. 
Plate  XXVI,  Fig.  5. 

Description. — ^A  fragment  of  the  proximal  portion  of  the  scapula  of 
a  very  large  specimen;  badly  weathered  but  showing  the  scapular  part 
of  the  humeral  cotylus  and  the  region  of  attachment  of  the  coracoid. 

Occurrence, — Calvert  Formation.     Plum  Point. 

Collection. — ^Maryland  Geological  Survey. 

Order  CROCODILIA. 

Suborder  EUSUCHIA. 
Family  CROCODILIDAE. 

Genus  THECACHAMPSA  Cope. 

Theeaehampaa  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  xlx,  p.  143. 
TheeachampBG  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xxi,  p.  11. 
Theeaehampsa  Cope,  1882,  Amer.  Nat.,  vol.  xvi,  p.  983. 

In  the  original  description  the  form  is  separated  from  Crocodilus  by 
*'the  entire  hollowness  of  the  external  stratum  of  the  crowns  of  the 
teeth,  and  their  composition  of  closely  adherent  concentric  cones. 
These  internal  cones,  which  number  at  least  three,  may  be  homolo- 
gous with  the  included  crowns  of  the  successional  teeth  of  other 
Crocodilia,  but  they  must  be  regarded  as  functional  in  a  physiological 
sense,  since  they  compose  the  bulk  of  the  crown  of  the  tooth  within.'^ 

In  1869  Cope. says:  "Further  investigation  shows  that  this  genus 
is  gavial-like,  and  that  the  peculiarity  which  characterizes  its  dentition 
also  belongs  to  Plerodon  Meyer,  of  the  European  Miocene.^' 

In  1882  he  says,  imder  the  head  Crocodilus:  "  A  peculiarity  of  the 
composition  of  the  crowns  of  some  of  the  species  has  been  noticed,  on 
account  of  which  I  proposed  a  genus  Theeaehampsa,  In  this  type  the 
crown  is  composed  of  concentric  hollow  cones,  one  within  the  other. 
I  have  not  been  able  to  separate  the  crowns  of  the  recent  crocodiles  into 
such  bodies,  and  they  are  generally  too  thin  to  display  more  than  a  few 
such  layers,  were  they  so  separable.  This  character  was  first  observed 
in  some  species  of  the  Atlantic  Coast,  e.  g.,  C.  aniiquus  Leidy,  and  C, 
squankensis  Marsh ;  and  the  two  Eastern  Miocene  species,  C.  sencodon 
Cope  (type  of  Theeaehampsa)  and  C.  sicaria  Cope." 
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Later^  about  1895^  Cope  was  again  of  the  opinion  that  the  genns 
Thieachampsa  should  stand.  In  consultation  with  Dr.  W.  B.  Clark  in 
regard  to  the  preparation  of  the  latter^s  Bulletin  on  the  Eocene  deposits 
of  the  Middle  Atlantic  Spates  he  was,  according  to  Dr.  Clark,  ^^dis- 
tinctly of  mind  that  the  genus  should  be  called  Thecachampsa  instead 
of  CrocodilusJ' 

In  the  same  article  in  which  T,  sicaria  was  described.  Cope  gave  the 
following  synopsis  of  the  species  of  Thecachampsa: 

*' Crowns  of  teeth  not  compressed,  with  short  cutting  edges  ....T.  antiquui 

(C  anUqmi9  L.) 
Crowns  cylindric,  curved,  with  long  and  delicate  catting  edges.. T.  aerioodon. 
Crowns  compressed,  with  very  long  crenulate  cutting  edges,  on  a  marginal 

base   T.  sicaria,** 

Thecachampsa  (?)  sekicodok  Cope. 
Plate  XXVII,  Figs.  1,  2. 

Thecachampsa  f  sericodon  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zlz,  p.  148. 
Thecaefiampaa  sericodon  Cope,  1869,  Proc.  Acad.  Nat.  8ci.  Phlla.,  vol.  xzi,  p.  12. 
Thecachampsa  s&ricodon  Cope,  1869,  Amer.  Nat.,  vol.  lit,  p.  91. 
TTiecacTiampsa  sericodon  Cope,  1871,  Trans.  Amer.  Philos.  Soc,  vol.  ziv,  p.  64,  pi.  v, 

figs.  7  and  8.     (Pp.  1-104  appeared  in  1869.) 
Thecacfiampsa  sericodon  Cope,  1875,  Proc.  Amer.  Philos.  Soc,  vol.  zlv,  p.  868. 
Thecachampsa  (Oroeodilus)  sericodon  Cope,  1882,  Amer.  Nat.,  vol.  zvl,  p.  984. 
Thecachampsa  sericodofi  (?)  Case,  1901,  Md.  Oeol.  Survey,  Eocene,  p.  95,  pi.  z,  flg.  8. 

Description. — This  species  was  based  "on  a  number  of  specimens 
of  elongate  conic  crowns,  which  resemble  to  a  considerable  extent  those 
of  Crocodilus  antiquus  Leidy,  of  the  same  epoch.  They  diflfer  from 
r.  contusor  in  their  more  compressed  and  otongate  form,  the  presence 
of  a  subacute  ridge  on  the  apical  three-fifths  of  the  crown,  the  absence 
of  the  lateral  grooves,  and  the  chevron  structure.  They  are,  on  the 
contrary,  minutely  striate,  and  possess  a  silky  lustre. 

"Length  of  the  medium  specimen  16.6  lines  {%Z  mm.);  base  of  the 
crown  9  lines  (18  mm.).'^ 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collections, — The  type  specimens,  two  teeth,  are  in  the  museum  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 
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Theoaghampsa  (?)  siCABiA  Cope. 
Plate  XXVII,  Figs.  3,  4,  6. 

Thecaehampsa  aicaria  Cope,  1869,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xzi,  p.  13. 

Thiecachamp%a  aiearia  Cope,  1869,  Amer.  Nat.,  vol.  iU,  p.  91. 

Theeachampaa  aicaria  Cope,  1871,  Trans.  Amer.  Philos.  Soc,  vol.  xiy,  pp.  68,  64,  pi. 

Y,  figs.  6,  6a,  6b.     (Pp.  1-104  appeared  in  1869.) 
Tkecaehampsa  {Crocodilus)  sicaria  Cope,  1882,  Amer.  Nat.,  vol.  xvi,  p.  984. 

Description, — Described  from  teeth  "with  much  compressed  crowns 
of  the  tooth  with  prominent  cutting  edges/*  The  specimens  were 
loaned  to  Cope  by  Mr.  P.  T.  Tyson,  the  State  Geologist  of  Maryland. 

Occurrence, — St.  Mary^s  ( ?)  Formation.  "  Near  the  mouth  of  the 
Patuxent  Eiver." 

Collection. — ^Not  known. 

Thecachampsa  (?)  CONTUSOB  Copc. 
Plate  XXVII,  Figs.  6a,  6b. 

Thecachampia  cofUusbr  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xix,  p.  143. 
TheeciehampBa  eontusor  Case,  1901,  Md.  Geol.  Survey,  p.  96,  pi.  x,  fig.  4. 
Crocodylui  antiquut  Hay,  1902,  Bnll.  179,  U.  S.  Geol.  Surrey,  p.  512.     (In  part.) 

Description. — This  species  is  of  very  doubtful  value,  it  probably  be- 
longs with  Th.  antiqua.  It  was  described  from  a  single  tooth,  "re- 
markable for  its  short  conic  form.  The  basis  is  circular,  and  its  diam- 
eter is  three-fifth  the  length  of  the  tooth.  The  apex  is  rather  acute 
and  circular  in  section,  it  is  directed  to  one  side,  and  the  tooth  is 
slightly  flattened  on  the  inside  of  the  curve.  This  face  is  bounded  by 
a  low  obtuse  ridge  on  each  side,  for  the  basal  two-thirds  of  the  crown, 
which  are  not  distinguishable  from  a  series  of  ridges  which  mark,  at  a 
distance  of  a  line,  the  basal  three-fifths  of  the  crown;  they  are  less  dis- 
tinct on  the  convex  aspect,  and  are  separated  by  concave  surfaces. 
Instead  of  the  cutting  ridges  of  CrocodiluSy  the  apex  is  provided  with 
a  narrow  flattened  plane  on  each  side.  The  surface  of  this  portion  and 
much  of  the  convex,  is  marked  by  a  minute  decussation  or  chevroned 
structure. 

"Vertical  length  14.5  lines  (29  mm.);  diameter  of  the  base  of  the 
crown  8.6  lines  (17  mm.).'' 

Cope  says  in  Trans.  Amer  Philos.  Soc,  vol.  xiv,  1871,  p.  64:    "  The 
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peculiar  form  of  the  tooth  on  which  T.  contusor  was  based  is  due,  I 
find^  to  attrition  and  partial  destruction  of  the  enamel/^ 

Occurrence. — Calvebt  Fobmation. — Charles  county  near  the  Patux- 
ent  river. 

Collection. — ^Formerly  in  the  Philadelphia  Academy  of  Natural 
Sciences. 

Thbcachampsa  (?)  ANTiQUA  (Lcidy). 
Plate  XXVII,  Pigs.  7,  8,  9. 

Croeodiltu  antiquus  Leidy,  1851,  Proc.  Acad.  Nat.  Sci.  Phila.,  yoI.  y,  p.  307. 
Crocodilus  antiquus  Leidy,  1852,  Jonr.  Acad.  Nat.  Scl.  Phila.,  2nd  ser.,  vol.  il,  pp. 

185-138,  pi.  xvi,  flgB.  1-5, 
Croeodilua  antiquus  Emmons,  1858,  Bept.  N.  Car.  Geol.  Snrvey,  p.  215,  flg.  35b. 
T?iecachamp8a  contusor  Cope,  1867,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xix,  p.  148. 
Thecachampsa  antiqua  Cope,  1869,  Proc.  Acad.  Nat.  Scl.  Phila.,  toI.  xxi,  p.  12. 
Thseaehampsa  antiqua  Cope,  1869,  Trans.  Amer.  Philos.  Soc,  vol.  xiv,  p.  64,  flg.  16. 
Thec<ic?uimpsa  (Orocodilus)  antiqua  Cope,  1882,  Amer.  Nat.,  vol.  xvi,  p.  988. 
Crocodylus  antiquus  Hay,  1902,  Bull.  179,  U.  S.  Oeol.  Snryey,  p.  512.    (In  part.) 

Description. — The  description  given  by  Leidy  is  as  follows:  "One 
of  the  teeth,  represented  in  Fig.  1,  Plate  XVI,  is  a  little  less  in 
breadth  than  the  first  anterior  inferior  tooth  of  the  adult  Crocodilus 
hiporcatus.  In  the  specimen  the  lower  part  of  the  fang  has  been 
broken  away,  but  the  tooth  appears  to  have  been  as  long,  or  nearly  so, 
as  that  referred  to  of  C.  biporcatus.  It  is  slightly  less  curved  than  that 
of  the  latter,  and  the  crown,  though  as  long,  is  much  less  robust,  more 
slender,  less  curved,  and  more  pointed  at  the  summit.  The  enamel  is 
more  finely  and  sharply  striated  and  at  the  apex  of  the  crown  is  not  so 
rugous,  and  its  lateral  carinated  ridges  are  not  so  elevated  and  extend 
but  a  relatively  short  distance  below  the  point  of  the  tooth ;  upon  one 
side  disappearing  entirely  nine  lines  from  the  commencement,  and  on 
the  other  after  five  lines  only.  The  fang  is  simply  cylindrical  and 
invested  by  a  thin  lamina  of  osteo-dentine  continuous  with  the  basal 
edge  of  the  enamel.  The  large  conoidal  pulp  cavity  of  the  tooth 
extends  to  within  eight  lines  of  the  summit  of  the  crown.  Within  this 
cavity,  in  the  specimen  which  was  not  at  all  worn  off  from  use,  was 
already  formed  a  young  tooth,  represented  in  Fig.  2,  closely  corre- 
sponding in  form  with  the  half  inch  of  the  summit  of  that  which 
ensheathed  it,  a  circumstance,  however,  which  is  the  ordinary  one  in 
the  living  species  of  Crocodile. 
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''  The  second  specimen  of  the  teeth,  represented  in  Fig.  3,  consists 
of  a  crown  only,  which  is  as  long  as  that  of  the  former  tooth  but  slightly 
more  slender,  and  the  enamel  is  a  little  smoother,  and  its  ridges,  though 
not  so  elevated,  are  longer. 

"  The  color  of  the  deatinal  substance  and  osteo-dentine  of  the  teeth 
is  umbreous  brown  or  chocolate;  the  enamel  is  lighter  colored,  glisten- 
ing, and  delicately  undulating  and  interruptedly  striate. 

Measurements. 
First  specimen: 

Thickness  of  the  broken  edge  of  the  pulp  cavity, 

three  inches  below  the  summit  of  the  crown.   IJ  lines  (3  mm.) 
Probable  length  of  the  tooth  in  its  perfect  condi- 
tion, if  the  parietes  of  the  pulp  cavity  de- 
creased in  thickness  at  the  same  rate  as  a 
corresponding   tooth   of    Crocodilus    bipor- 

catus    5    inches  (125  mm.) 

Length  of  crown  laterally 1^  inches  (37  mm.) 

Lateral  diameter  of  base  of  crown 10    lines  (20  mm.) 

Transverse  diameter  of  base  of  crown 9}  lines  (18  mm.) 

Lateral  diameter  of  fang 12    lines  (24  mm.) 

Transverse  diameter  of  fang lOJ  lines  (21  mm.) 

Second  specimen: 

Length  of  crown  laterally 1^  inches  (37  mm.) 

Lateral  diameter  at  base  of  crown 9    lines  (18  mm.) 

"Dr.  Wyman*  has  described  and  figured  the  crown  of  a  tooth  of  a 
Crocodile  from  the  Miocene,  at  Eichmond,  Virginia,  which  corresponds 
to  the  above  descriptions,  and  probably  belong  to  the  same  species. 

"  In  relation  to  the  specimens  of  the  concavo-convex  vertebrae,  their 
size  indicates  a  species  of  crocodile  probably  no  less  than  eighteen  feet 
in  length. 

"One  of  the  specimens  represented  in  Fig.  4,  I  judge  to  be  an 
anterior  dorsal,  probably  the  second;  the  other  is  a  posterior  dorsal, 
or  a  lumbar  vertebra. 

1  Amer.  Jour.  Sci.,  ser.  11,  yol.  x,  1S50,  p.  2^Z,  figs.  8a  and  8b. 
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"In  the  former,  the  spinous  process  excepting  its  base,  the  trans- 
verse processes,  the  articular  or  oblique  processes  excepting  part  of 
the  right  anterior  and  left  anterior,  and  right  anterior  margin  of  the 
body,  with  the  corresponding  lateral  tubercle,  are  broken  away.  In 
form  and  general  proportions,  it  bears  a  great  resemblance  to  the 
corresponding  vertebra  of  the  Crocodilus  gangetictis,  and  the  most  strik- 
ing difference  is  observable  in  the  spinal  canal,  which  in  the  former  is 
cordiform  or  trilateral  with  rounded  angles  and  the  apex  downwards, 
while  in  the  latter  it  is  reversed.  Judging  from  its  base,  the  inferior 
spinous  process  has  been  relatively  thicker  and  not  so  broad  as  in 
Crocodilus  gangeticus  or  Alligator  lucius.  The  junction  of  the  body 
is  hemispherical.  The  lateral  tubercle  for  the  head  of  the  lob  is 
formed  upon  a  relatively  broad  base. 

Measurements. 

Length  of  the  body  from  the  bottom  of  the  con- 
cavity to  the  summit  of  the  convexity 3  inches  (76  mm.) 

Length  laterally,  exclusive  of  the  convexity 3  inches  (76  mm.) 

Depth  of  concavity  10    lines  (20  mm.) 

Vertical  diameter  of  concave  extremity  has  been 

about 3  inches  (75  mm.) 

Transverse  diameter  of  concave  extremity 3  inches  (75  mm.) 

Vertical  diameter  of  convexity  at  base 2  in.  2 1.  (54  mm.) 

Transverse  diameter  of  convexity  at  base 2^  inches  (62  mm.) 

Transverse  diameter  of  body  at  middle  from  one 

suture  to  the  other 3  inches  (75  mm.) 

Antero-posterior  breadth  of  base  of  spinous  pro- 
cess     22  lines  (44  mm.) 

Vertical  diameter  of  spinal  foramen 14  lines  (28  mm.) 

Transverse  diameter  of  spinal  foramen 1  inch  (25  mm.) 

"  The  other  vertebra,  represented  in  Fig.  5,  consists  of  the  body  only 
with  the  abutments  of  the  neural  arch  and  a  small  portion  of  the  right 
anterior  articular  process.  It  is  more  compressed  at  the  sides  than 
in  Crocodilus  gangeticus^  and  therefore  appears  relatively  deeper  and 
narrower. 
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Measurements. 

Length  of  the  body  from  the  bottom  of  the  con- 
cavity to  the  summit  of  the  convexity 3 J  inches  (81  mm.) 

Length  laterally,  exclusive  of  the  convexity,  has 

been  about 3J  inches  (81  mm.) 

Vertical  diameter  of  convexity  has  been  about. . .  .3     inches  (75  mm.) 

Transverse  diameter  of  convexity  has  been  about.  3    inches  (75  mm.) 

Transverse  diameter  of  body  at  middle  from  one 

lateral  suture  to  the  other 2J  inches  (56  mm.) 

^'  The  fragment  of  rib  consists  of  the  vertebral  third  of  one  of  the 
posterior  ribs.  It  is  thick  and  strong  in  accordance  with  the  size  of 
the  animal,  but  presents  nothing  peculiar. 

'^  The  ungual  phalanx  appears,  so  far  as  I  can  ascertain  from  com- 
parison with  those  of  AUigator  lucius,  to  be  the  first  of  the  thumb. 
It  is  of  large  size  and  very  robust.  Its  base  is  trilateral  with  rounded 
angles,  and  presents  a  transverse  concave  articulating  surface.  The 
depressions  for  the  lateral  ligaments  just  above  the  condyles  are  re- 
markably deep.  Just  postero-superiorly  to  one  of  the  depressions  is 
an  oval  tubercle  for  tendinous  attachment. 

Measurements. 

Length  of  phalanx  2^  inches  (56  mm.) 

Greatest  breadth  at  base 15    lines  (30  mm.) 

Greatest  depth  of  base 13    lines  (26  mm.) 

Breadth  of  condyles  lOJ  lines  (21  mm.) 

"  For  the  species  to  which  the  fragments  of  the  skeleton  described 
belonged,  I  propose  the  name  Crocodilus  antiquus.'' 

Occurrence. — Chesapeake  Group.  High  Cliffs  of  the  Potomac  river, 
40  miles  above  the  mouth  of  the  river  in  Westmoreland  county,  Virginia. 

Collection. — The  specimens  consist  of  two  teeth,  two  vertebrae,  a 
fragment  of  a  rib  and  an  ungual  phalanx.  They  are  in  the  Museum  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 
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Class  PlSCbS. 

Subclass  ELASMOBRANCHII. 

Order  SELACHII. 

Suborder  TECTOSPONDYLI. 

Family  SQiJATINIDAE. 

Genus  SQIJATINA  Dumeril. 

A  single  characteristic  tooth  of  the  "  Angel-fish/'  SqtuUina,  without 
lateral  denticles  and  having  a  small  median  downward  prolongation  of 
the  crown  upon  the  front  of  the  root  below  the  large  cone,  was  obtained 
by  the  Survey  from  the  Calvert  formation  at  Plum  Point.  The  species 
appears  to  be  distinct,  and  is  interesting  as  being  the  first  to  be  defi- 
nitely recognized  from  this  continent.  It  is  probable,  however,  that 
the  small  undetermined  teeth  figured  by  Leidy  in  the  Post-Pleiocene 
Fossils  of  South  Carolina  (Plate  XXV,  Figs.  9-13),  also  belong  to 
Sqtuitina. 

SqUATINA  0CCIDENTALI8  n.   sp. 

Plate  XXVIII,  Figs,  la,  lb. 

Description, — Crown  erect  and  comparatively  stout,  convex  on  both 
faces,  and  with  sharp  cutting  edges.  Enamel  forming  a  blunt  projec- 
tion in  front  below  the  base  of  the  crown,  and  extending  as  far  as  the 
lateral  extremities  of  the  root  on  the  outer  face.  Boot  with  a  flat 
triangular  inferior  surface,  imd  nutrient  foramen  situated  in  a  slight 
median  depression;  upper  surface  of  root  elevated  into  a  prominent 
transverse  fold  extending  from  the  base  of  the  crown  to  the  innermost 
angle  of  the  root.  Total  height  of  tooth  in  the  type-specimen  6  mm. ; 
length  of  base  9  mm. 

Occurrence. — Calvebt  Fobmation.    Plum  Point. 

Collection. — ^Maryland  Geological  Survey. 

Family  RAJIDAE  Muller  and  Henle. 

Genus  RAJA  Cuvier.  • 

It  is  customary  to  assign  either  to  this  genus  or  to  Trygon  the  majority 
of  detached  dermal  tubercles  found  in  the  Tertiary  of  various  European 
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localities.  The  teeth  of  these  genera  are  sufBciently  distinctive,  but  in 
the  case  of  their  dermal  armor,  including  caudal  spines,  the  determina- 
tions are  necessarily  very  doubtful. 

Baja  (?)  DUX  Cope. 
Plate  XXVIII,  Pig.  2. 

Raja  dvx  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlx,  p.  141. 

Description. — This  "species^'  was  founded  by  Cope  on  a  large  and 
much  abraded  dermal  tubercle  from  Charles  county,  the  original  de- 
scription of  which  is  as  follows : 

"  This  species  is  represented  by  a  dermal  plate,  which  was  originally 
covered  by  enamel,  and  probably  supported  a  spine;  the  latter,  and  a 
considerable  portion  of  the  former,  have  been  lost.  The  form  is  un- 
symmetrically  subpentagonal,  longer  than  broad.  One  extremity  trun- 
cate, the  other  obtusely  narrowed.  Inferior  surface  concave-flattened; 
superior  rising  to  a  small  median  plane,  edges  thin.  Greatest  elevation 
near  the  narrow  extremity,  where  the  spine  stood;  a  groove  extends 
from  the  position  of  the  latter  to  the  margin.  Surface  indistinctly 
ribbed  at  right  angles  to  the  margin.  Enamel  with  slight  wavy  ribs, 
those  near  the  centre  much  coarser  than  those  near  the  circumference. 
Length  of  plate  16  lines;  greatest  width  12.75  lines;  greatest  depth  4 
lines.  A  second  plate,  perhaps  of  the  same  species,  differs  in  its 
narrower  form;  it  is  without  enamel.  This  ray  was  larger  than  any 
described  from  the  European  Tertiary.^* 

The  type-specimen,  of  which  a  figure  is  given  in  the  present  volume 
for  the  first  time,  is  preserved  in  the  Museum  of  the  Philadelphia 
Academy  of  Natural  Sciences.  Similar  but  smaller  dermal  tubercles 
from  the  Miocene  of  Wurtemberg  are  assigned  by  various  authors  *  to 
the  genera  Raja,  Trygon,  Acanthobatis  and  even  Acipenser. 

Occurrence, — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection, — ^Philadelphia  Academy  of  Natural  Sciences. 

1  J.  Probst,  Beitiftge  znr  KenntniBB  der  foBBilen  FlBche  ana  der  MolaBBe  von  Bal- 
tiing^en  (Wflrtt.  JahroBb.,  vol.  xzxiii,  1877,  pp.  97-99,  pi.  ii).— O.  Jaekel,  Ueber  ter- 
tlSre  Trygoniden  (Zeit.  d.  dantBch.  geol.  Geaell.,  vol.  zUi,  1890,  p.  865). — Idem,  Die 
eocanen  Selachier  vom  Monte  Bolca,  p.  140,  BerUn,  1894. 
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Family  MYLIOBATIDAE  Miiller  and  Henle. 

Genus  MYLIOBATIS  Cuvier. 

The  best  account  of  the  dentition  of  this  genus,  with  valuable  sugges- 
tions for  the  determination  of  fossil  teeth,  is  given  by  A.  S.  Woodward/ 
The  development  of  young  teeth  has  also  deen  studied  by  Jaekel,*  and 
the  dentition  of  some  hitherto  misunderstood  fossil  forms  correctly 
interpreted  by  him. 

It  is  stated  in  the  report  on  the  Eocene  of  Maryland,  pp.  264  and 
266,  that  the  '*  anterior  end  "  of  the  large  dental  pavement  of  Myliobatis 
w agister  Leidy  is  shown  uppermost  in  the  figures,  but  as  these  were  inad- 
vertently turned  upside  down,  the  statement  should  be  amended  so  as 
to  read  posterior  end.  In  most  cases  the  orientation  of  Myliobatid 
dental  plates  can  be  readily  determined.  Traces  of  wear,  due  to  the 
comminution  of  food  during  life,  occur  always  at  the  anterior  end;  the 
transverse  sutures  of  the  median  teeth  are  usually  curved  posteriorly 
along  the  lateral  margins;  and  the  superficial  striae  or  wrinkels  (when 
the  gano-dentine  layer  is  unabraded)  always  radiate  outwards  on  passing 
from  front  to  back.  A  longitudinal  section  shows  that  the  median  teeth 
are  not  only  closely  appressed  against  one  another  throughout  their 
height,  but  they  overlap  in  a  tectiform  manner,  each  tooth  sloping 
obliquely  backward. 

Two  species  of  Myliohatis  have  been  described  by  Cope  from  the 
Eocene  marls  of  New  Jersey,  which  seem  to  have  escaped  general  notice. 
These  are  M.  gloUoides '  and  M.  rectidens.*  M.  serratus  Leidy,  founded 
on  much  abraded  teeth  from  the  same  horizon  and  locality,  is  renamed 
J/.  Uidyi  by  0.  P.  Hay,*  the  former  specific  title  being  preoccupied. 

Myliobatis  gigas  Cope. 
Plate  XXVIII,  Pigs.  3a,  3b;  Plate  XXIX,  Pigs,  la,  lb. 

Myliobatis  gigat  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xiz,  p.  140. 
JIfyliobatiM  vicomicamts  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  six,  p.  140. 


I  Ann.  Mag.  Nat.  Hist.  [6],  yol.  1,  (1888)  pp.  86-47;  Proc.  Geol.  Assoc,  yol.  xyi, 
(1899),  p.  3. 

*  Die  eocanen  Selachier  yom  Monte  Bolca,  pp.  129-181,  and  150-159.     Berlin,  1894. 
>Proc.  Amer.  Pbilos.  Soc,  yol.  xi,  1870,  pp.  393,  294. 

*  Amer.  Nat,  yol.  xxxiy,  1899,  p.  785. 
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Myliobatis  gigaa  Leidy,  1877,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  toI.  viii,  p.  241, 

pi.  xzxiii,  fig.  4. 
Myliobatis  vicomicanus  Leidy,  1877,  Jour.  Acad.  Nat.  Sol.  Phila.,  2Dd  aer.,  yol.  vlii 

p.  242,  pi.  zxxiii,  fig.  5. 

Description, — ^Dentition  large  but  comparatively  thin,  the  smooth 
coronal  contour  nearly  flat  in  the  lower  jaw  and  but  slightly  arched 
from  side  to  side  in  the  upper.  Longitudinal  superficial  striae  well- 
marked,  regularly  deflected  outwards  on  passing  posteriorly.  Median 
teeth  in  the  adult  about  nine  times  broader  than  long,  more  arched 
at  the  sides  than  in  the  middle;  lateral  teeth  longer  than  broad.  Trans- 
verse sutures  of  median  teeth  slightly  recurved  posteriorly  along  the 
sides,  and  to  a  lesser  extent  (in  the  lower  dentition)  also  in  the  middle. 

This  species  is  remarkable  for  the  great  tenuity  of  the  tesselated 
pavement  in  proportion  to  its  size,  just  as  M.  pachyodon  is  remarkable 
for  its  excessive  thickness.  These  differences  are  best  understood  by 
a  comparison  of  the  cross-sections  given  on  Plate  XXVIII,  Fig.  3b,  and 
Plate  XXIX,  Pigs,  lb,  of  this  volume,  with  Plate  XIII,  Fig.  la,  of  the 
Eocene  volume.  The  lower  dental  pavement  is  relatively  narrower  than 
the  upper,  and  its  median  teeth  are  shorter.  In  the  type-specimen  of 
the  so-called  "ilf.  vicomicanuSy"  shown  in  Plate  XXIX,  Fig.  1,  the 
median  teeth  are  fully  nine  times  as  broad  as  they  are  long.  Cope's 
types  of  this  species  have  already  been  figured  by  Leidy,  although  for 
some  unexplained  reason  certain  fragments  belonging  to  the  left-hand 
side  of  the  upper  dentition  in  front  were  omitted  by  the  artist. 

The  transverse  sutures,  especially  those  of  the  lower  dental  pavement 
and  the  longitudinal  superficial  striae,  are  curved  similarly  to  those  of 
M.  magisier  from  the  Eocene  Phosphate  Beds  of  South  Carolina;  but  the 
median  teeth  are  shorter,  flatter  and  much  thinner  than  in  the  Eocene 
species.  The  lower  dental  pavement  exhibits  a  shallow  longitudinal 
depression  along  the  median  line,  in  which  the  transverse  sutures  are 
gently  curved  posteriorly.  In  this  respect  the  lower  dentition  resemblet 
that  of  M.  magister  Leidy,  M.  dixoni  Agassiz,  and  some  other  species, 
while  it  is  exactly  opposite  to  the  condition  presented  in  the  upper 
dentition  of  M,  fastigiattLS  Leidy. 

The  total  length  of  the  series  of  eleven  median  teeth  in  the  lower 
dental  pavement  shown  in  Plate  XXIX,  Fig.  1,  (type  of  M,  vicomicanus) 
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is  8  cm.  and  the  width  of  the  largest  tooth  6  cm.  The  extreme  length 
of  the  npper  dental  pavement  measured  in  a  straight  line  antero- 
posteriorly  is  rather  more  than  10  cm.  or  along  the  arc  of  its  curved 
surface  12  cm.  Its  largest  median  tooth  has  a  width  of  8  cm.  and  a 
length  of  1.1  cm. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — ^Philadelphia  Academy  of  Natural  Sciences. 

Myliobatis  paohyodon  Cope. 
Plate  XXIX,  Figs.  2a,  2b. 

3fyliob(Uis  pachyodon  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  Tol.  xix,  p.  140. 
MyliobatU  paehyodwi  Leidy,  1877,  Jour.  Acad.  Nat.  Sci.  Phila.,  2iid  aer.,  yol.  vili, 
p.  242,  pi.  zxzii.  tig.  6. 

Description. — Dentition  large  and  massive,  the  median  teeth  being 
unusually  thick  in  proportion  to  their  size.  Except  as  regards  thick- 
ness, the  median  teeth  are  shaped  similarly  to  those  of  Jf.  gigas  Cope 
and  the  transverse  sutures  are  similarly  curved.  The  species  is  inter- 
mediate in  character  between  the  accompanying  M.  gigas  and  M.  magis- 
ier  from  the  Eocene,  the  latter  having  longer  median  teeth  and  more 
strongly  curved  transverse  sutures.  The  type  of  the  present  species, 
which  appears  to  be  unique,  exhibits  only  the  left  half  of  four  anterior 
median  teeth  and  portions  of  three  elongate  lateral  teeth.  The  median 
teeth  have  a  length  of  1.1  cm.  and  thickness  of  2.1  cm.  If,  as  indicated 
by  the  cross-section  and  longitudinal  striae,  the  pavement  is  preserved 
for  rather  more  than  one-half  its  width,  the  median  teeth  must  have 
been  at  least  6  cm.  wide. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — ^Philadelphia  Academy  of  Natural  Sciences. 

Myliobatis  prangens  n.  sp. 
Plate  XXIX,  Fig.  3. 

Myliobatis  sp.  Leidy,  1877,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  yiii,  p.  243, 
pi.  zxzii,  figs.  7,  7a. 

Description. — ^Lower  dental  pavement  nearly  flat  and  relatively  very 
thin,  in  cross-section  resembling  M.  gigas  Cope.    Median  teeth  about 
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nine  times  broader  than  long^  and  with  nearly  straight  transverse 
sntnres. 

The  specimen  upon  which  the  above  diagnosis  is  based  was  recog- 
nized by  Leidy  as  belonging  probably  to  a  distinct  species^  its  most 
obvious  characteristic  being  the  nearly  straight  course  of  the  transverse 
sutures.  The  latter  are  not  curved  posteriorly  at  the  sides  nor  in  the 
middle^  as  in  M.  gigaSy  nor  is  there  a  median  longitudinal  depression, 
as  in  that  and  various  other  species.  The  median  teeth  are  also  rela- 
tively longer  than  in  the  lower  dentition  of  M,  gigas,  but  the  cross- 
section  is  much  the  saine  in  both. 

In  the  specimen  under  consideration,  which  appears  to  be  unique, 
the  superficial  layer  of  gano-dentine  has  been  entirely  removed,  so  that 
the  triturating  surface  presents  a  punctate  appearance  where  the  num- 
erous nutrient  tubules  are  exposed.  Indications  of  wear  are  very  con- 
spicuous on  the  three  anterior  teeth,  as  shown  in  the  figure.  Owing 
to  the  great  amount  of  attrition  which  the  median  teeth  have  under- 
gone, their  thickness  is  nowhere  more  than  1  cm.  The  width  of  the 
second  median  tooth  counting  from  the  front  may  be  safely  estimated 
at  5  cm.,  and  its  length  0.9  cm.  Xo  significance  is  to  be  attached  to 
the  slight  irregularities  in  the  course  of  two  of  the  transverse  sutures. 

Occurrence. — Calvert  Formatiox.  Charles  countv  near  the  Patux- 
ent  river. 

Colkdion, — Philadelphia  Academy  of  Xatural  Sciences. 

Genus  AETOBATUS  Blainville. 

Aetobatis  arouatus  Agassiz. 
Plate  XXIX,  Fig.  5. 

AetobatU  areuatus  Agassiz,  1843,  Poiss.  Foss.,  vol.  iii,  p.  827. 

AeicbatU  areuaUta  EastmaD,  1901,  Md.  Geol.  Survey,  Eocene,  p.  102,  pi.  xiil,  figs. 
3a,  8b,  8. 

Aetobatit  arettatus  Hay,  1902,  Bull.  179,  U.  8.  Geol.  Survey,  p.  821. 

This  species  is  tolerably  abundant  in  various  Miocene  localities  of 
Maryland,  Virginia,  North  Carolina  and  New  Jersey,  but  the  teeth 
invariably  occur  singly  in  the  detached  condition,  and  are  more  or 
less  water-worn  or  otherwise  abraded.  An  examination  of  the  type- 
specimens  of   Cope's  A,  profundus,  described  from  the  Miocene  of 
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Charles  comity,  corroborates  Leidy^s  opinion  that  these  are  only  the 
worn  anterior  teeth  of  the  species  under  consideration. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River.  Calvert 
Formation.    Charles  county  near  the  Patuxent  river. 

Collections. — ^Philadelphia  Academy  of  Natural  Sciences,  Maryland 
Geological  Survey,  Museum  of  Comparative  Zoology. 

Suborder  ASTEROSPONDYLI  Haase. 
Family  NOTIDANIDAE  Bonaparte. 

Genus  NOTIDANUS  Muller  and  Henle. 

Bemains  of  this  genus  are  uncommon  in  the  American  Tertiary 
formations.  A  single  specimen  assigned  to  N.  primigeniiLS  is  recorded 
by  Gibbes  from  the  Eocene  ( ?)  of  Eichmond,  Virginia,  and  the  same 
form  is  mentioned  by  Cope  as  occurring  in  the  Miocene  of  New  Jersey, 
Maryland  and  North  Carolina.  According  to  A.  S.  Woodward,  the 
stout,  awl-shaped  teeth  from  the  "  marls  of  New  Jersey,"  described  by 
Leidy  ^  under  the  name  of  Xiphidolamia  ensis,  are  referable  to  the  sym- 
physis of  the  upper  jaw  of  Notidanus.  The  same  author  also  remarks 
the  evolution  of  the  multicuspidate  teeth  in  this  genus  is  analogous  to 
that  observed  in  the  grinders  of  the  elephant,  there  being  in  both  cases 
a  multiplication  of  similar  parts  when  they  occur  in  series.* 

Notidanus  frimiqenius  Agassiz. 
Plate  XXIX,  Figs.  6a,  6b. 

Notidanus  pHmigenius  Agassiz,  1848,  Poiss.  Foss.,  vol.  ill,  p.  218,  pi.  zxYii,  figs. 

ft-8,  18-17  (?  flgs.  4,  5). 
Notidanu9  primigeniua  Gibbes,  1849,  Jonr.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  i, 

p.  195,  pi.  zxY,  fig.  95. 
Nbtidanut  primigenius  Wyman,  1850,  Amer.  Jour.  Sci.,  ser.  ii,  yol.  z,  p.  284. 
Notidanus  pleetrodon  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  ziz,  p.  141. 
Notidanus  primigenius  Woodward,  1886,  GeoL  Mag.  [8],  vol.  iil,  pp.  205,  258,  525. 
Heplranehias  primigenius  Hay,  1902,  Bull.  179,  U.  S.  Geol.  Survey,  p.  800. 

Description. — Principal  cone  of  lower  lateral  teeth  relatively  large, 
with  prominent  anterior  serrations  on  its  basal  half  diminishing  in  size 

1  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  viil  (1877),  p.  252,  pi.  zzziv.,  figs. 
25-80. 

«Nat.  Sci.,  vol.  1  (1892),  p.  674. 
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downwards;  secondary  cones  usually  six  in  number^  all  acutely  pointed, 
and  attached  to  a  deep,  laterally  compressed  root,  beveled  on  its  outer 
face.  Principal  teeth  of  the  upper  jaw  less  laterally  elongated  and  with 
fewer  cusps  than  those  of  the  lower  jaw.  Lower  median  tooth  with 
a  well  defined  cusp. 

The  teeth  of  this  species  are  intermediate  in  character  between  those 
of  N.  serratissimiiSy  which  are  usually  smaller,  and  N.  gigas,  which  are 
longer  and  have  a  larger  number  of  secondary  coues.  The  average 
length  attained  by  the  lateral  teeth  is  about  3  cm.  Cope  states  of  his 
so-called  N.  plectrodon  that  ^^  it  presents  fewer  denticles  than  any  other 
species,  and  thus  approaches  distantly  the  N.  recurvus  of  Agassiz.^' 
Comparisons  show,  however,  that  both  of  these  species  are  founded  on 
teeth  referable  to  the  upper  jaw  of  N.  primigenius.  About  a  score  of 
specimens  have  been  obtained  in  all  from  the  Miocene  of  Charles 
county.  Plum  Point  and  Fairhaven.  The  root  is  unfortunately  injured 
in  the  specimen  shown  in  Plate  XXIX,  Fig.  6. 

Occurrence, — Calvekt  Fobmation.  Charles  county  near  the  Patux- 
ent  river.  Plum  Point,  Fairhaven. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Museum  of  Comparative 
Zoology. 

Family  LAMNIDAE  Muller  and  Henle. 

Genus  ODONTASPIS  Agassiz. 

Odontaspis  cuspidata  (Agassiz). 
Plate  XXX,  Figs,  la,  lb. 

Lamna  cuspidata  Agassiz,  1848,  Polss.  Fobs.,  vol.  iii,  p.  290,  pi.  xxxvli  a,  figs.  48- 

50. 
Odontaspit  cuspidata  Eastman,  1901,  Md.  Geol.  Snrvey,  Eocene,  p.  105,  pi.  xiv,  figs. 

la,  lb,  6a,  6b. 
Lamna  euipidata  Hay,  1902,  Bull.  179,  U.  8.  Geol.  Survey,  p.  302. 

This  species  occurs  with  rather  less  frequency  in  the  Miocene  than  in 
the  Eocene  of  this  state,  and  is  found  principally  at  Plum  Point  and 
Fairhaven.  All  the  examples  observed  are  of  the  anterior  dentition, 
and  in  the  majority  of  cases  are  more  or  less  water-worn. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river.  Plum  Point,  Fairhaven. 
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Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Museum  of  Comparative 
Zoology. 

Odontaspis  ELEGAN8  (Agassiz). 
Plate  XXX,  Figs.  2a,  2b,  3. 

Lamna  elegaiu  AgasBlz,  1848,  Poiss.  Fobs.,  vol.  Ui,  p.  369,  pi.  zl.  &,  fig.  24,  (fi<m.  pi. 

zxzT,  figs.  1-7,  nee  pi.  xzzTii  a,  figs.  58-59). 
Odontaspis  elegant  EaBtman,  1901,  Md.  Geol.  Survey,  Eocene,  p.  104,  pi.  xlv,  figs. 

2a,  2b,  2c,  8a,  8b,  8c. 
Lamna  elegans  Hay,  1902,  Bnll.  179,  U.  S.  Geol.  Snryey,  p.  803. 

Notwithstanding  this  is  the  most  abundant  of  all  sharks'  teeth  in 
the  Eocene  of  Maryland  and  adjoining  states,  it  is  extremely  uncommon 
in  the  Miocene.  It  is  recorded  by  Cope  from  the  Miocene  of  Charles 
county  in  this  state,  and  from  Cumberland  county.  New  Jersey,  but  no 
examples  are  preserved  in  the  Museum  of  the  Philadelphia  Academy 
of  Natural  Sciences  with  the  rest  of  the  Thomas  Collection,  which 
formed  the  basis  of  Cope's  report.  The  dozen  or  so  of  specimens 
obtained  by  the  Survey  are  all  from  Plum  Point,  and  were  found  com- 
mingled with  teeth  of  the  preceding  species. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collection. — Maryland  Geological  Survey. 

Genus  OXYRHINA  Agassiz. 

This  genus  is  distinguished  from  Lamna  by  the  prevailing  absence 
of  lateral  denticles  in  the  teeth,  and  as  shown  by  several  nearly  com- 
plete skeletons  from  the  Upper  Cretaceous  of  this  country  and  Italy, 
has  remained  practically  constant  from  Mesozoic  time  to  the  present. 

OXYRHINA   DESORII   AgaSSiz. 

Plate  XXX,  Fig.  4. 

Ozyrhina  desarii  Agaasiz,  1848,   PoIbb.  Fobb.,  vol.  ill.,  p.  282,  pi.  zzzyH,  figB.  8-18. 
Oxyrhina  deaoHi  GibbcB,  1847,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  Hi,  p.  267. 
Oxyrhina  desorii  GibbcB,  1849,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  aer.,  vol.  i,  p.  208, 

pi.  zxvii,  figB.  169-171. 
Oxyrhina  toilecni  Gibbes,  1849,  Jonr.  Acad.  Nat.  Sci.  Phila.,  2nd  aer.,  vol.  i,  p.  208, 

pi.  xxvil,  figB.  172,  178. 
Oxyrhina  desorii  EmmonB,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  236,  fig.  67. 
Isurus  desorii  Hay,  1902,  Bull.  179,  U.  8.  Geol.  Survey,  p.  805. 
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Description. — "Anterior  teeth  narrow,  much  elevated,  and  robust; 
crown  mneh  curved  inwards,  the  outer  coronal  face  nearly  fiat,  the 
inner  very  convex;  root  with  two  elongated  branches  diverging  at  an 
acute  angle.  Lateral  teeth  more  compressed,  with  a  shorter  root  having 
more  divergent  branches;  crown  narrow,  the  cutting-edges  in  most 
cases  gradually  diverging  to  the  extremities  of  the  base,  and  the  apex 
rarely  reflexed.*' — ^Woodward. 

The  original  of  Plate  XXX,  Fig.  4,  is  an  average-sized  specimen  of 
the  anterior  series  of  teeth;  it  belongs  to  the  Museum  of  the  Philadel- 
phia Academy  of  Natural  Sciences. 

Occurrence. — Calvert  Fokmation.  Plum  Point,  Charles  county 
near  the  Patuxent  river. 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Museum  of  Comparative  Zoology. 

OXYBHINA  HASTALIS   Agassiz. 

Plate  XXX,  Figs.  5a,  5b,  6a,  6b,  6c. 

Oxyrhina  hastalia  Agassiz,  1848,  Poiss.  Foss.,  vol.  iii,  p.  277,  pi.  zxzIt,  {exel.  figs. 

1,  2,  ?  14). 
Oxyrhina  Tuittalia  Eastman,  1895,  Palaeontogr.,  toI.  zli,  p.  178  (complete  literature 

references  and  syonymy). 
Oxyrhina  hastalia  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  zv,  p.  4. 
Oxyrhina  hattalis  Clark,  189<5,  Bull.  141,  U.  8.  6eol.  Survey,  p.  42. 
iBUrui  hastalit  Hay,  1902,  Bull.  179,  U.  8.  6eol.  Survey,  p.  806. 

Description. — "  Teeth  attaining  a  large  size,  broad,  thin,  compressed; 
outer  coronal  face  flat  or  concave,  rarely  with  vertical  wrinkles;  root 
short,  the  branches  very  divergent,  usually  blunt  and  abbreviated. 
Anterior  teeth  large,  triangular  and  relatively  broad,  the  crown  only 
gently  curved  outwards  at  the  apex;  coronal  edges  of  the  lateral  teeth 
gradually  curving  to  the  extremities  of  the  base,  the  apex  often  bent 
slightly  outwards.^' — ^Woodward. 

The  teeth  of  this  species  are  rather  more  abundant  than  those  of 
0.  desorii,  which  accompany  it  at  Plum  Point  and  in  Charles  county. 
The  example  figured  is  from  the  former  locality,  and  is  one  of  the 
largest  lateral  teeth  in  the  collection,  its  total  height  being  very  nearly 
6  cm. 
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Occurrence. — Choptank  Formation.  Jones  Wharf,  Flag  Pond. 
Calvert  Formation.  Plum  Point,  Fairhaven,  Charles  county  near  the 
Patuzent  river. 

Collections. — ^Maryland  Qeological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Museum  of  Comparative 
Zoology. 

OXYBHINA  flILLIMANI   Gibbcs. 

Plate  XXX,  Pig.  7. 

Oxyrhina  aillimani  Gibbes,  1847,  Proc.  Acad.  Nat.  Sci.  Phila.,  YOl.  lii,  p.  268. 
Oxyrhina  HlUmani  Gibbes,  1849,  Jonr.  Acad.  Nat.  Sci.  Phila.,  2iid  ser.,  vol.  i,   p. 

202,  pi.  zxYil,  figs.  165-168. 
I8urw  silUmani  Hay,  1902,  Bull.  179,  U.  8.  Geol.  Survey,  p.  807. 

Description, — ^Teeth  attaining  a  total  height  of  about  3  cm.,  and 
exhibiting  much  uniformity.  Distinguished  from  0.  hastalis  by  the 
greater  thickness  of  the  crown,  which  is  slightly  convex  on  its  outer 
surface,  and  by  having  a  deeper  and  more  expanded  root  with  divergent 
branches.  Coronal  apex  sometimes  curved  backwards,  but  never  bent 
out  of  the  vertical  plane. 

This  species  occurs  in  about  equal  frequency  with  0.  desorii,  which 
it  accompanies.  The  example  figured  is  one  of  the  lateral  teeth  and 
shows  the  characteristic  form  of  the  root  which  serves  to  distinguish 
this  species  from  0,  hastalis. 

Occurrence. — Calvert  Formation.  Plum  Point,  Fairhaven,  Charles 
county  near  the  Patuxent  river. 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Museum  of  Comparative  Zoology. 

Oxyrhina  mintjta  Agassiz. 

Oxyrhina  minuta  Agassiz,  1843,  Foiss.  Foss.,  vol.  iii,  p.  885,  pi.  xxxvi,  figs.  36-39. 
Oxyrhina  minuta  Gibbes,  1849,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  1,  p.  202, 

pi.  xzvii,  figs.  161-163  (non  fig.  164). 
I8uru9  minutua  Hay,  1902,  Bull.  179,  U.  S.  Geol.  Survey,  p.  306. 

It  is  douhtful  if  the  imperfect  teeth  from  the  Eocene  of  South 
Carolina  assigned  to  this  species  by  Gibbes  properly  belong  here,  and 
it  is  practically  certain  that  the  species  is  wrongly  recorded  by  Cope  as 
occurring  in  the  Miocene  of  Maryland  and  New  Jersey.    The  specimens 
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80  determined  by  him  appear  to  be  young  examples  of  0.  sillimani  and 
0,  desorii,  together  with  some  that  are  clearly  referable  to  Carcharids. 

Genus  OTODUS  Agassiz. 

Otodus  obliquus  Agassiz. 
Plate  XXX,  Figs.  8,  9. 

Otodus  obliquus  Agassiz,  1848,  Poiss.  Foss.,  Tol.  iii,  p.  267,  pi.  xxxi,  pi.  xxzTi,  figs. 

22-27. 
Otodus  obliquus  Eastman,  1901,  Md.  Geol.  Snryey,  Eocene,  p.  106,  pi.  xv. 

This  species,  so  abundant  in  the  Eocene,  occurs  very  sparingly  in  the 
Miocene  of  this  State,  the  few  examples  known  having  been  obtained 
from  Charles  coimty,  and  forming  part  of  the  Thomas  Collection. 

Occurrence, — Calvebt  Fobmation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

Genus  CARCHARODON  Agassiz. 

Cabchabodon  megalodon  (Charlesworth). 
Plate  XXXI,  Figs,  la,  lb,  Ic,  2,  3,  4a,  4b. 

Carcharias  megalodon  Charlesworth,  1887  {ex  Agassiz  MS.),  Mag.  Nat.  Hist.  n.  s., 

Tol.  i,  p.  225,  woodc.  fig.  24. 
Careharodon  megalodon  Agassiz,  1848,  Poiss.  Foss.,  vol.  iii,  p.  247,  pi.  xxix. 
Carcharodon  megalodon  Gibbes,  1849,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  toI.  i, 

p.  148,  pi.  xyiii,  pi.  xix,  figs.  8,  9. 
Carcfiarodon  rectus  Agassiz,  1856,  Bept.  Pac.  B.  B.  Explor.  and  Suft.,  toI.  y,  p.  314, 

pi.  i,  figs.  29-31. 
Carcharodon  rectus  Agassiz,  1856,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  xxi,  p.  274. 
Carcharodon  m^^aZodon  Emmons,  1858,  Bept.  N.  Car.  Geol.  Surrey,  p.  227,  fig.  50. 
Careharodon  ferooc  Emmons,  1858,  Bept.  N.  Car.  Geol.  Snryey,  p.  229,  figs.  52-54. 
Carcharodon  triangularis  Emmons,  1858,  Bept.  N.  Car.  Geol.  Survey,  p.  232,  fig.  59. 
Carcharodon  megalodon  Leidy,  1877,  Jour.  Acad.  Nat.  Sci.  Pbila.,  2nd  ser.,  toI.  yiil, 

p.  258. 

Description. — Teeth  attaining  a  very  large  size,  comparatively  broad 
and  robust,  the  outer  coronal  face  flat  or  slightly  convex,  the  apex 
sometimes  gently  curved  outwards;  distinct  lateral  denticles  absent. 

The  teeth  of  Carcharodon^  which  are  such  a  conspicuous  feature  in 
the  Eocene  of  South  Carolina  and  other  states,  appear  to  diminish  in 
abundance  proceeding  northward,  and  ascending  in  the  geological  series. 
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They  are  extremely  rare  in  the  Maryland  Eocene,  and  are  not  at  all 
common  in  the  Miocene.  The  lateral  tooth  from  Fairhaven,  shown  in 
Plate  XXXI,  Pig.  3,  is  one  of  the  largest  found  in  this  state,  although 
it  is  exceeded  in  size  by  some  of  the  same  species  from  South  Carolina, 
California  and  Peru.  Those  from  Plum  Point  are  mostly  of  small  size, 
comparatively  speaking,  and  have  thinner  and  flatter  crowns,  as  shown 
in  Plate  XXXI,  Fig.  2.  These  agree  with  the  teeth  described  by  Agas- 
siz  as  a  distinct  species  imder  the  name  of  C.  productus,  but  now  re- 
garded as  a  variety  of  the  present  form.  "  Carcharodon  angustidens  ** 
(=:  C.  auriculatus  Agassiz)  is  recorded  from  Charles  county  by  Cope, 
but  no  examples  exist  in  the  collection. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river.  Plum  Point,  Fairhaven. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Family  CARCHARIIDAE  Muller  and  Henle. 

It  is  a  noteworthy  fact  that  the  gradual  decline  of  the  Lamxidab 
during  Tertiary  time  was  accompanied  by  a  remarkable  increase  in  im- 
portance of  the  genera  included  under  the  Carchariidae,  and  evidence 
is  not  lacking  to  show  the  latter  have  been  able  to  displace  the  Lam- 
NiDAE  by  means  of  their  more  efficient  organization.  Although  their 
dentition  does  not  appear  formidable  in  comparison  with  the  gigantic 
teeth  of  Carcharodon,  it  is  in  reality  more  durable,  making  up  in  struc- 
ture what  it  lacks  in  size.  In  the  teeth  of  this  family  the  nutrient 
canals  are  concentrated  into  a  central  pulp-cavity,  and  the  greater  part 
of  the  crown  consists  of  vasodentine.  Xot  only  is  there  much  variation 
among  the  teeth  of  the  upper  and  lower  jaws,  but  it  often  happens  that 
teeth  of  the  upper  jaw  in  one  species  have  the  same  form  as  those  of 
the  lower  jaw  in  a  different  species,  thus  rendering  the  determination 
of  isolated  fossil  teeth  verj'  unceiiain.* 

^Bei  den  Carchariden  erachwert  jene  Verschiedenheit  der  Zahne  in  Ober-  nnd 
Unterkiefer  die  speciflache  Beatimmnng  einzelner  Zahne  nngemein,  weil  hauflg  die 
Zabnformen  des  einen  Kiefera  einer  Art  im  entgegengeaetzten  Kiefer  einer  nahe  ver- 
wandten  Art  wiederketaren.     Man  mnaa  sich  infolge  deaaen  znnachat  immer  klar  zn 
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Genus  CARCHARIAS  Cuvier. 

Caschasias  (PRioxoDoy)  EGEBTOXi  (Agassiz). 

Plate  XXXn,  Fig.  L 

CW^iof  «g«Ttf>ni  Ag^issiZy  IW3,  Poiw.  Fosa.,  yoL  iii,  p.  'i3>*,  pi.  mvi,  fti^  <l,  T. 
GlypAU  nAnl^ggm  Gtbbes,  1847,  Proe.  Ae«d.  NatL  ScL  Phila.,  toL  iii,  p.  ^08. 
Galeoeerdf>  eff«rtoni  Gibbet,  I84t>,  Joar.  Aead.  N&t.  SeL  Phila.,  Snd  ser.,  toL  1,  p.  199, 

pL  IXT,  llgs.  9/&~9&. 
Gl^fphU  mOkul^gU  GibbeSf  1849,  Jonr.  Aead.  Nat.  9cL  Phil«.,  3iid  aer.,  toL  i,  p.  194, 

pL  XXT,  flgt.  8«,  87. 
GaUocerdo  egerioni  Emmoiis,  Id58,  Kept.  N.  Cur.  G«oL  Sorrej,  p^  238,  ttg.  90. 
C«r«A<trAiitiM  iJPrionaee)  egertofki  Haj,  1903,  Bull.  179,  U.  9.  GeoL  Surrey,  p.  313. 

Descripiion. — ^  Upper  teeth  broad,  triangular,  promineiLtlj  serrated, 
both  margins  slightly  concare.  Lower  teeth  probably  narrower  than 
the  upper,  robust  and  prominently  serrated." 

This  species  occurs  in  about  equal  abnndance  with  the  teeth  of 
OdUocerdo  eontmins  and  Sphyma  prisca,  which  accompany  it  at  Plum 
Point,  Fairhayeo,  Charles  county,  and  other  Maryland  localities. 
Water-worn  examples  often  show  the  characteristic  hollow  crowns. 

Occurrence. — Calvket  Fokmation.  Fairhayen,  Charles  county  near 
the  Patnxent  riyer,  Chesapeake  Beach. 

Colledions. — Maryland  Geological  Snrvey,  Philadelphia  Academy  of 
Natural  Sciences. 

Cabchabias  LAEYissonrs  (Cope). 
Plate  XXXTT,  Fig.  2. 

Gaieocerdo  laetriMnmmt  Cope,  1867,  Proc.  Acad.  Nat.  ScL  Phila.,  toL  xix,  p.  141. 
OaUoeerdo  Iaems9imw9  Haj,  1902,  Bull.  179,  U.  S.  GeoL  Surrey,  p.  311. 


maGben  f  acben,  ob  man  ea  mit  eiDen  oberen  Oder  einem  nnteren  Zahne  aa  tbnn  hat. 
Sine  Entscheidang  bieraber  ist  zwar  nicht  immer  moglicb,  aber  im  Allgemeinen 
macben  sich  doch  die  Zahne  dea  Unterkiefers  dnrch  einen  gedningenen,  kriftigen 
Antatz  der  Krone  kenntUcb. 

Anf  die  Kerbnng  der  Seitenkanten  hat  man  unstreitig  einen  Tiel  zn  bohen  systema- 
tiacben  Wertb  gelegt,  indem  man  allein  daranfbin  Carcharitu  in  Untergattnngen 
trennte,  Es  li^gt  anf  der  Hand,  dasa  eine  solcbe  Differenziernng  uberall  nnd  aebr 
leicbt  eintreten  kann,  nnd  dass  es  Tielfacb  nicht  moglicb  sein  wird,  einen  sehr 
•cbwach  gekerbten  Rand  von  eInem  nngekerbten  Principle II  zn  nnteracbeiden  .  .  . 
Wichtiger  ist  scbon  in  systematischer  Hinsicht  das  Vorkommen  von  Nebenzahneben, 
weil  ibre  Ansbildnng  eine  langere  Diilerenziemng  Toraossetzt. — O.  Jaekel,  I>ie 
eoeanen  Selachier  vcm  Monte  Bdca  (1894),  p.  164. 
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Description. — A  species  only  distinguished  from  C.  egertoni  by  the 
absence  of  serrations  on  the  coronal  edges.  Some  teeth  have  the  form 
of  Oaleocerdo  latidens  and  0.  aduncus,  except  that  there  are  no  denticu- 
lations. 

At  first  sight  these  teeth  might  appear  to  be  only  worn  examples  of 
C.  egertoni,  or  even  of  Oaleocerdo  (although  the  posterior  notch  is  never 
conspicuous)^  but  a  study  of  numerous  specimens  shows  that  in  all 
probability  the  species  is  well  founded.  It  is  found  at  the  same  locali- 
ties as  the  preceding  form.  The  original  of  Plate  XXXII,  Fig.  2,  is 
one  of  Cope's  type-specimens,  and  the  first  of  this  species  to  be  figured. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river,  Fairhaven. 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Carcharias  collata  n.  sp.  {ex  Cope  MS.) 
Plate  XXXII,  Figs.  3a,  3b,  4a,  4b,  6. 

Description. — A  species  of  moderate  size,  the  teeth  comparatively 
stout,  with  a  narrow,  usually  erect  crown,  strongly  convex  on  its  inner 
and  slightly  so  on  its  outer  face;  apex  sometimes  slightly  curved  in- 
wards or  backwards;  coronal  edges  with  extremely  minute  serrations 
disappearing  toward  the  base.  The  enamel  at  base  of  crown  extends 
much  lower  down  in  the  middle  of  the  outer  than  on  the  inner  face.  The 
root  is  considerably  elongated,  large  and  symmetrical. 

The  Thomas  Collection  belonging  to  the  Philadelphia  Academy  of 
Natural  Sciences  contains  about  forty  teeth  of  Carcharias  which  were 
evidently  regarded  by  Cope  as  indicating  a  new  species,  since  they 
bear  his  MS.  label  "  Sphyma  collata,"  a  title  which  is  now  made  valid 
by  the  above  description.  Fifteen  other  teeth  are  preserved  in  the 
same  collection  under  a  different  specific  title,  also  unpublished,  but  a 
careful  examination  fails  to  reveal  any  important  character  by  which 
they  may  be  distinguished  from  the  first  lot.  All  of  these  specimens 
are  from  Charles  county. 

Under  the  name  of  Prionodon  antiquus,  two  teeth  of  Carcharias, 
one  with  serrated  and  the  other  with  unserrated  edges,  were  described 
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by  Louis  Agassiz  *  from  the  Tertiary  of  California,  and  ascribed  by  him 
to  the  upper  and  lower  jaws  of  one  and  the  same  species.  As  far  as 
can  be  determined  from  the  published  figures,  this  association  does  not 
appear  to  be  justified,  and  the  evidence  of  Carcharias  egertoni  and 
C,  coUata  would  go  to  show  that  two  distinct  species  are  represented. 
If  such  a  division  were  to  be  made,  the  form  with  serrated  edges  shown 
in  Agassiz's  Plate  I,  Fig.  15,  should  be  selected  as  the  type  of  C. 
(Prionodon)  antiquus,  while  the  others  with  sharp  narrow  crO¥nis  like 
that  shown  in  Fig.  16  of  the  same  plate  should  be  transferred  to  C 
coUata,  which  they  closely  resemble,  or  else  should  receive  a  new  specific 
name. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Dover  Bridge. 
Calvebt  Fobmatiox.  Charles  countv  near  the  Patuxent  river.  Plum 
Point,  Fairhaven,  Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Cabcharias  magna  (Cope). 
Plate  XXXII,  Figs.  6a,  6b,  7a,  7b. 

Sphyma  magna  Cope,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlx,  p.  143. 
Sphyma  magna  Hay,  1902,  BuU.  179,  U.  8.  Geol.  Survey,  p.  814. 

Description. — Teeth  of  comparatively  large  size,  attaining  a  total 
height  of  nearly  2  cm.,  and  distinguished  from  C.  coUata  by  their  wider, 
Oxyrhina-like  crown  and  shorter  root.  Coronal  edges  sharp,  non-ser- 
rated, or  only  slightly  crimped  at  the  base;  enamel  at  base  of  crown 
much  extended  laterally  over  the  root,  which  is  short  and  considerably 
thickened  on  the  inner  face. 

This  species  is  established  on  three  somewhat  dissimilar  teeth  from 
the  Miocene  of  Charles  county,  which  are  remarkable  for  their  large 
size  as  compared  with  other  species  of  Carcharias  and  Sphyma.  Owing 
to  -the  width  of  the  crown  and  the  extension  of  its  basal  portion  over 
the  root,  a  certain  resemblance  to  the  teeth  of  Oxyrhina  is  to  be  noted, 
but  the  nearest  affinities  are  evidently  with  the  foregoing  species.     As 

iBept.  Pac.  B.  B.  Explor.  and  Snrv.,  vol.  v  (1856),  p.  814,  pi.  i,  flgg.  15,  16. 
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in  that  form,  the  root  extends  high  np  on  the  inner  face,  but  is  low  on 
the  outer. 

Occurrence, — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — ^Philadelphia  Academy  of  Natural  Sciences. 

Caroh-irias  incidens  n.  sp. 
Plate  XXXn,  Fig.  8. 

Description, — Teeth  robust,  triangular,  prominently  serrated  along 
the  entire  coronal  margin  on  both  sides.  Posterior  margin  only  slightly 
concave,  the  anterior  nearly  straight.  Boot  deep,  not  produced  beyond 
the  base  of  the  crown  on  either  side. 

The  unique  example  on  which  this  species  is  founded  resembles  in 
general  form  certain  species  of  Corax  from  the  Cretaceous,  and  is  read- 
ily distinguished  from  other  teeth  pertaining  to  Carcharias,  the  roots 
of  which  are  expanded  and  the  coronal  margins  less  prominently  and 
completely  serrated.  The  form  under  consideration  also  bears  some 
resemblance  to  that  described  by  Noetling  as  Oaleocerdo  dviitLS,  from 
the  Prussian  Eocene.*  Both  faces  of  the  crown  are  convex,  the  inner 
more  so  than  the  outer.  The  total  height  of  the  tooth  is  14  mm.,  the 
width  15  mm.,  and  thickness  of  the  crown  at  the  middle  of  the  base 
4  mm. 

Occurrence. — Calvert  Formation.    Chesapeake  Beach. 

Collection. — ^Maryland  Geological  Survey. 

Genus  GALEOCERDO  Muller  and  Hcnle. 

Galbooerdo  oontortits  Gibbes. 
Plate  XXXII,  Figs.  9a,  9b. 

Oaleocerdo  eotUortm  Gibbes,  1849,  Jour.  Acad.  Nat.  8ci.  Phila.,  2nd  eer.,  vol.  I,  p. 

198,  pi.  XXV,  flgB.  71-74. 
Oaleocerdo  contortu9  Clark,  1895,  Johns  Hopkins  Univ.  Clrc,  vol.  xv,  p.  4. 
Oaleocerdo  contortus  Clark,  1896,  Bull.  141,  U.  8.  Geol.  Survey,  p.  62. 

Description. — "  A  species  of  moderate  size.  Teeth  very  robust,  with 
elevated  crown;  the  apex  above  the  posterior  notch  elongated,  produced 

'  Abh.  geol.  Specialk.  Preussen  u.  Thuring.  Staaten,  vol.  vi,  pt.  8  (1885),  p.  97, 
pi.  V,  fig.  6. 
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to  a  sharp  point,  more  or  less  twisted;  anterior  margin  arched,  some- 
what sinuous,  and  finely  serrated;  margin  below  the  posterior  notch 
short,  with  comparatively  small  serrations." 

The  teeth  of  this  species  are  quite  abundant  in  the  Eocene  of  South 
Carolina,  Alabama  and  Virginia,  and  occur  somewhat  plentifully  in  the 
Miocene  of  Maryland  and  adjoining  states.  The  illustration  given  in 
Plate  XXXII,  Pig.  9,  is  of  an  average-sized  individual. 

Occurrence. — Choptank  Formation.  Greensboro.  Calvert  For- 
mation. Charles  county  near  the  Patuxent  river,  Fairhaven,  3  miles 
south  of  Chesapeake  Beach,  Plum  Point. 

CoUections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Museum  of  Comparative  Zoology. 

Galeocerdo  latidens  Agassiz. 
Plate  XXXII,  Fig.  10. 

Galeocerdo  latidens  AgasBiz,  1848,  PoisB.  Fobb.,  vol.  iii,  p.  281,  pi.  xzyi,  figs.  22,  28 

(?  dgs.  20,  21). 
Oaleoeerdo  latident  EaBtman,  1901,  Md.  Oeol.  Survey,  Eocene,  p.  109,  pi.  xiy,  fig.  8. 

This  species  is  of  rare  occurrence  in  the  Maryland  Tertiary,  only  a 
single  example  being  known  from  the  Nanjemoy  formation  (Eocene)  of 
Woodstock,  and  scarcely  a  dozen  from  the  Miocene  of  Fairhaven  and 
Charles  county.  The  teeth  exhibit  considerable  variation  in  form,  some 
of  them  approaching  closely  to  the  type  of  (?.  aduncus  except  that  they 
are  more  strongly  serrated  on  the  posterior  margin  {cf,  Plate  XXXII, 
Figs.  10, 11). 

Occurrence. — Choptank  Formation.  Governor  Run.  Calvert  For- 
mation.    Fairhaven,  Charles  county  near  the  Patuxent  river. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Museum  of  Comparative  Zoology. 

Galeocerdo  aduncus  Agassiz. 
Plate  XXXII,  Fig.  11. 

Galeocerdo  aduncua  AgaflBiz,  1848,  PoIbb.  Fobb.  vol.  HI,  p.  281,  pi.  xxvl,  flgB.  24-28. 
Galeocerdo  aduncus  GlbbeB,  1849,  Jour.  Acad.  Nat.  Sci.  Phlla.,  2nd  Ber.,  yol.  I,  p.  191, 
pi.  XXV,  fig9.  54-58. 
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Galeoeerdo  prodnetiu  AgaBsiz,  1B56,  Rept.  Pac.  R.  R.  Ezpl.  and  Surv.,  vol.  t,  p.  814, 

pi.  i,  llgs.  1-6. 
Galeoeerdo  productiu  Agassiz,  1856,  Amer.  Jonr.  Sci.,  ser.  ii,  vol.  zxi,  p.  273. 
Oaleocerdo  latidens  Emmona  {errore)  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  289,  flg. 

68  {non  fig.  69 ;  cuts  68  and  69  interchanged). 

Description, — "A  species  with  the  dentition  very  similar  to  that  of 
the  existing  G.  arcticiis  but  of  smaller  size.  Anterior  coronal  margin 
much  arched  and  finely  serrated;  the  apex  above  the  posterior  notch 
short,  broad,  and  sharply  directed  backwards;  margin  below  the  pos- 
terior notch  relatively  short  in  the  principal  teeth,  with  large  serra- 
tions.'^— A.  S.  Woodward. 

The  teeth  of  this  species  occur  with  rather  more  frequency  than  those 
of  0.  latidens,  but  are  by  no  means  abundant.  The  specimen  shown  in 
Plate  XXXII,  Fig.  11,  is  an  average-sized  specimen  of  one  of  the 
principal  teeth. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river.  Plum  Point,  Fairhaven. 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Museum  of  Comparative  Zoology. 

Galeocerdo  triqueter  n.  sp.  {ex  Cope  MS.). 
Plate  XXXII,  Fig.  12. 

Description. — Teeth  very  robust,  with  elevated  crowns,  smaller  and 
less  twisted  than  those  of  0.  contortns,  and  more  faintly  serrated  along 
the  coronal  edges.  Anterior  margin  only  slightly  arched,  posterior 
notch  inconspicuous.  Boot  similar  to  that  of  0.  contortus,  and  general 
aspect  suggestive  of  Oxyrhina  macrorhiza  from  the  Lower  Cretaceous. 
Height  of  crown  in  median  line  on  outer  face  of  the  type-specimen 
9  mm.,  on  the  inner  face  6  mm.,  thickness  of  crown  at  its  base  3.5  mm., 
thickness  of  root  5  mm. 

The  somewhat  worn  specimen  upon  which  this  species  is  founded 
appears  to  be  unique,  nothing  like  it  having  been  found  since  the 
Thomas  Collection,  of  which  it  forms  a  part,  was  first  brought  to- 
gether. The  trivial  title  adopted  for  it  is  taken  from  a  manuscript  label 
of  Copers  attached  to  the  specimen,  which  bears  witness  that  he  regarded 
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it  as  a  distinct  species^  although  its  description  was  for  some  reason 
omitted.  Possihly  this  is  the  same  specimen  which  is  listed  as  "  Oaleo- 
cerdo  ?  sp.  aff.  contorto "  in  connection  with  his  description  of  G. 
laevissimus^  What  species  is  meant  by  his  citation  in  the  same  place 
of  the  nomen  nudum,  ^^  Oaleocerdo  appendiculatus  AgP  cannot  now  be 
even  conjectured,  as  there  are  no  specimens  in  the  collection  bearing 
that  designation. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river. 

Collection. — ^Philadelphia  Academy  of  Natural  Sciences. 

Genus  HEMIPRISTIS  Agassiz. 

Hemipristis  serra  Agassiz. 
Plate  XXXIl,  Figs.  13a,  13b,  14a,  14b,  14c. 

JTemipristU  aerra  Agassiz,  1843,  Poiss.  Foss.,  vol.  iii,  p.  287,  pi.  xzvii,  figs.  18-30. 
HemiprUtU  terra  Oibbes,  1849,  Joar.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  i,  p.  193, 

pi.  zzv,  figs.  75-85. 
Lamna  (Odimtaspia)  hopei  Gibbes  {non  Agassiz),  1849,  Jonr.  Acad.  Nat.  Sci.  Phila. 

2nd  ser.,  vol.  i,  p.  198,  pi.  zxvi,  figs.  120-123. 
ffemipristis  heteropleuru$  Agassiz,  1856,  Rept.  Pac.  R.  R.  Explor.  and  Survey,  vol.  v, 

p.  315,  pi.  i,  fig.  14. 
Hemiprisiia  heteropleurus  Agassiz,  1856,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  zzi,  p.  274. 
ffemipristU  serra  Emmons,  1858,  Rept.  N.  Car.  Oeol.  Survey,  p.  235,  fig.  68. 
Hemipristis  crenulattts  Emmons,  1858,  Rept.  N.  Car.  Oeol.  Survey,  p.  235. 

Description. — "  Marginal  serrations  .in  the  broad  upper  teeth  large, 
extending  almost  to  the  apex,  which  is  gently  curved  backwards.  Cut- 
ting edges  of  the  anterior  lower  teeth  very  sharp  distally.  Inner  face 
of  the  root  bulging  inwards,  with  a  deep  cleft." 

This  easily  recognized  species  occurs  in  considerable  abundance  in 
the  Eocene  of  South  Carolina  and  Miocene  of  more  northemly  regions, 
extending  as  far  as  the  cliflFs  of  Gay  Head  on  Martha's  Vineyard.  The 
lateral  teeth  are  broad-based,  strongly  elevated  along  the  middle  of 
the  inner  face,  and  prominently  serrated  along  the  lateral  edges.  The 
serrations  are  oblique,  rather  more  prominent  on  the  posterior  cutting- 
edge  than  on  the  anterior,  and  increase  in  size  from  the  base  of  the 
crown  to  a  point  near  the  apex,  where  they  cease  altogether. 

iProc.  Acad.  Nat.  Sci.  Phila.,  vol.  xix,  1867,  p.  141. 
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The  anterior  teeth  (Plate  XXXII,  Fig.  13)  are  stout  and  narrow, 
convex  on  both  faces,  between  3  and  4  cm.  in  total  height,  and  with 
fewer  and  more  irregular  serrations  than  the  lateral  teeth.  Many  of 
these  piercing  teeth  have  the  serrations  reduced  to  slender  cusps,  more 
or  less  separated,  and  confined  principally  to  the  basal  portion  of  the 
crown.  The  latter  are  obviously  of  different  nature  and  origin  from 
lateral  denticles,  properly  so  called,  being  merely  retrogressive  modifi- 
cations of  the  cutting  edge,  and  hence  only  of  secondary  importance, 
whereas  lateral  denticles  represent  the  serial  multiplication  of  entire 
crowns.  Worn  specimens  of  the  anterior  teeth  are  readily  distinguished 
from  Latnna  and  other  forms  by  the  pronounced  swelling  on  the  inner 
face  of  the  root. 

A  large  series  of  teeth  has  been  collected  from  Charles  county  and 
other  well-known  Miocene  localities  in  this  and  adjoining  states.  As 
is  true  also  of  Oxyrhina  desorii  and  Carcharodon  megahdon,  the  Eocene 
examples  from  South  Carolina  seem  to  have  attained  a  somewhat  larger 
size  than  their  Miocene  successors. 

Occurrence, — Calvert  Formation.  Plum  Point,  Fairhaven,  Popes 
Creek,  Charles  county  near  the  Patuxent  river. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Genus  SPHYRNA  Rafmesque. 

Sphyrna  prisga  Agassiz. 
Plate  XXXII,  Fig.  15. 

Sphyrna  prisea  Agssslz,  184S,  PoIbs.  Fobs.,  vol.  iii,  p.  284,  pi.  xxvi  a,  flgB.  85-50. 
Sphyrna  dentieulata  EmmoDB,  1858,  Rept.  N.  Car.  Oeol.  Survey,  p.  241,  fig.  84a. 
Sphyrna  pritea  EaBtman,  1901,  Md.  Geol.  Snrvey,  Eocene,  p.  110,  pL  xiv,  fig.  7. 

The  small,  pointed  and  finely  serrated  teeth  of  this  "Hammerhead 
shark  "  are  met  with  quite  frequently  in  the  principal  Miocene  locali- 
ties of  this  and  adjoining  states.  It  is  very  abundant  in  the  Eocene  of 
South  Carolina,  but  the  specimens  figured  under  this  name  by  Gibbes  * 
have  the  appearance  of  belonging  to  Carcharias  rather  than  to  Sphyrna. 
Only  two  or  three  teeth  of  this  species  have  been  obtained  from  the 
Eocene  of  Maryland. 

» Jour.  Acad.  Nat.  Scl.  Phila.,  2nd  aer.,  vol.  i,  1849,  pi.  xxv,  flga.  88-90. 
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Occurrence. — Calvert  Fobmation.  Plum  Point,  Charles  county 
near  the  Patuxent  river,  Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Museum  of  Comparative  Zoology. 

UNDETERMINED  SELACHIAN  REMAINS. 

Under  this  head  a  brief  reference  may  be  made  to  detached  vertebrae 
and  fragments  of  Selachian  armor,  such  as  dermal  tubercles  and  spines, 
which  are  occasionally  met  with  in  Miocene  strata.  As  a  rule,  the  par- 
tially calcified  vertebrae  are  not  well  preserved,  and  worn  examples  are 
quite  impossible  to  determine.  An  exceptionally  perfect  centrum  from 
the  Calvert  formation  at  Plum  Point  is  represented  in  Plate  XXXI, 
Figs.  4a,  4b,  and  this  appears  referable  with  tolerable  certainty  to  the 
genus  Carchdrodon.  Although  the  presence  of  Raja,  Trygon,  Mylidbatis, 
etc.,  is  indicated  by  other  remains,  no  vertebrae  of  the  Batoid  type  have 
been  foimd  in  this  state,  and  even  Teleostome  vertebrae  are  rare. 

The  spine  shown  in  Plate  XXIX,  Fig.  4,  has  already  been  noticed  in 
the  discussion  of  Myliobatis  remains  {v.  supra,  p.  73).  Less  perfect 
spines  of  equally  large  size  from  the  Miocene  of  Richmond,  Virginia, 
are  described  by  Leidy,*  and  referred  by  him  rather  doubtfully  to  the 
genera  Trygon  and  Myliobatis.  This  author  also  describes  in  the  same 
place,  and  from  the  same  locality  as  the  last,  a  dermal  scute  of  Acipenser 
ornatus,  and  jaw-fragments  of  Protautoga  conidens,  but  neither  of  these 
forms  are  known  to  occur  in  Maryland. 

Subclass  TELEOSTOMI. 
Order  ACTINOPTERYGII. 

The  only  species  of  bony  fishes  recorded  from  the  Miocene  of  this 
state  is  "  Sphyrcena  spedosa  Leidy,^^'  represented  by  a  single  laniar>^ 
tooth  from  Charles  county,  of  which  a  figure  is  given  in  Plate  XXXII, 
Fig.  16.  This  and  an  allied  form  described  by  Cope  under  the  name  of 
Sphyrcsnodus  silovianus  occur  in  the  Miocene  of  New  Jersey  in  com- 

iContrib.  Extinct  Vert.  Fanna  W.  Territ.  (Kept.  U.  S.  Geol.  Surv.  Territ.,  vol.  i, 
1878,  p.  853,  pi.  xxxil,  figs.  52-55). 

*E.  D.  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xix,  1867,  p.  142. 
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pany  with  three  other  Actinopterygians,  as  follows :  Phyllodus  curvidens 
Marshy  Crammyodus  irregularis  Cope^  and  Phasganodus  gentryi  Cope. 
The  Eocene  and  Miocene  of  Virginia  combined  yield  scarcely  a  half- 
dozen  species  of  bony  fishes^  and  this  group  is  represented  with  equal 
meagreness  in  North  and  South  Carolina.  In  all  these  states^  how- 
ever,  and  especially  in  the  Eocene  of  Alabama  and  Mississippi^  Teleo- 
stome  otolites  (Plate  XXXII,  Figs.  17,  18,  19)  occur  in  considerable 
abundance  and  variety;  and  it  happens  that  these  insignificant  appear- 
ing objects  are  the  only  record  that  remains  of  a  once  flourishing  fish- 
fauna,  which  can  be  but  inadequately  reconstructed  in  imagination. 
Many  of  the  Miocene  otolites  occurring  in  this  state  are  indistinguish- 
able from  those  figured  under  a  variety  of  titles  from  the  Eocene  of 
Alabama  and  Mississippi  by  Koken.^ 

The  problematical  genus  Ischyrhiza,  to  which  attention  was  directed 
in  the  Eocene  volume,  may  be  dismissed  with  the  statement  that  Cope's  * 
reiterated  assertion  that  "  this  or  an  allied  genus  is  quite  abundant  in 
the  Miocene  of  Maryland  "  remains  up  to  the  present  time  entirely 
uncorroborated.  It  is  evident  that  this  remark  of  Cope's  applies  only 
to  the  fused  caudal  fans,  since  he  states  immediately  afterwards  that 
''  the  teeth  of  the  species  have  not  been  obtained."  As  for  the  tooth 
described  by  Leidy  from  North  Carolina  under  the  name  of  I.  antiqua, 
Cope  suggests  it  may  have  been  a  derived  fossil  of  Cretaceous  age, 
instead  of  Miocene.  There  is  accordingly  some  reason  for  doubt 
whether  either  the  teeth  or  the  fans  really  continue  into  the  Miocene, 
although  they  are  unquestionably  present  in  the  Eocene.  As  already 
set  forth  in  the  preceding  volume  on  the  Eocene,  the  theoretical  asso- 
ciation of  these  teeth  and  fans  under  a  single  genus  appears  decidedly 
improper,  and  unwarranted  by  any  facts.  The  name  Ischyrhiza  should 
be  restricted  to  include  only  the  teeth  such  as  were  first  described  by 
Leidy;  and  as  for  the  fans,  since  they  in  all  likelihood  belonged  to 
some  of  the  Sword-fish  tribe,  they  may  be  provisionally  assigned  to  the 
genus  Xiphias. 

1  E.  Koken,  Nene  UnterBuchnngen  an  tertiaren  Fiach-OtoUthen  (Zeit.  d.  deutsch. 
geol.  Geaell.,  vol.  xllli,  1891,  p.  77). 

«E.  D.  Cope,  Vert.  Cret.  Formation  West  (Kept.  U.  8.  Geol.  Survey  Territ.,  vol.  11, 
1875,  p.  380). 
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ARTHROPODA. 


Class  CRUSTACEA. 

Superorder  MALACOSTRACA. 

Order  DECAPODA. 
Family  CANCROIDEA. 

Description. — Claws  belonging  to  an  indeterminate  genus  of  the 
Cancboidea  are  abundant  at  many  localities.  They  indicate  an  animal 
of  considerable  size  and  abundance.  The  remains  are  largest  and  most 
abundant  in  the  Choptank  formation. 

Occurrence. — St.  Mary^s  Formation.  Cove  Point.  C»hoptank 
Formation.  Jones  Wharf,  Governor  Run,  2  miles  south  of  Governor 
Run,  Dover  Bridge,  Cordova,  Trappe  Landing,  Peach  Blossom  Creek, 
Greensboro.    Calvert  Formation.    Plum  Point,  Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Superorder  CIRRIPEDIA. 

Order  THORACIC  A. 

Family  BALANiDAE. 

Genus  BALANUS  Lister. 

Balanus  concavus  Bronn. 
Plate  XXXIII,  Figs.  1-6 ;  Plate  XXXIV,  Figs.  1-7. 

Balamis  concavus  Bronn,  1881,  Italicas  Tertiar-Gebilde. 
Balantisftnchii  Lea,  1888,  Contrib.  to  Oeol.,  p.  211,  pi.  vl,  fig.  222. 
Balanus proteus  Conrad,  1884,  Jonr.  Acad.  Nat.  Sci.  Phlla.,  vol.  vii,  p.  184. 
Balanus  proteus  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  77,  pi.  xliy, 

fig.  1. 
Balanus proieus  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  184,  187. 
Balanus  concavus  Darwin,  1854,  A  Monograph  of  the  Fossil  Balanldae  and  Verra- 

cidae  of  Great  Britain,  p.  17,  pi.  i,  figs.  4a-4p. 
Balanus  concavus  Meyer,  1888,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xl,  p.  170. 
Balanus  proteus  Whitfield,  1894,   Mon.  xxlv,  U.  8.  Geol.  Survey,  p.  141,  pi.  xxiv, 

figs.  18-28. 
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Description. — This  species  which,  because  of  its  great  variability  and 
wide  geographical  and  geological  distribution,  has  been  referred  to 
under  many  names,  was  very  fully  described  by  Darwin.  This  descrip- 
tion although  written  almost  fifty  years  ago  is  more  complete  than 
anything  which  has  since  been  published,  and  little  can  be  added  to  it 
even  now. 

Darwin  says:  "Parietes  and  basis,  but  not  the  radii,  permeated  by 
pores;  shells  longitudinally  striped  with  white  and  pink,  or  dull  purple; 
sometimes  wholly  white;  scutum  finely  striated  longitudinally;  inter- 
nally, adductor  ridge  very  or  moderately  prominent.  .... 

General  Appearance. — Shell  conical  (fig.  4a),  often  steeply  conical 
(fig.  4c),  but  sometimes  depressed  and  smooth  (fig.  4d);  orifice  generally 
rather  small,  varying  from  rhomboidal  to  trigonal,  with  the  radii  nar- 
row, and  generally  in  the  fossil  specimens  very  oblique;  surface  gener- 
ally smooth,  sometimes  rugged,  and  in  the  Coralline  Crag  specimens 
commonly  ribbed  longitudinally,  the  ribs  being  narrow 

Scuta:  These  in  young  and  moderately-sized  specimens  are  striated 
longitudinally  (fig.  41),  sometimes  faintly,  but  generally  plainly,  causing 
the  lines  of  growth  to  be  beaded;  but  in  large  and  half -grown  specimens, 
the  lines  of  growth  are  often  extremely  prominent,  and  being  inter- 
sected by  the  radiating  striae,  are  converted  into  little  teeth  or  denticuli. 
As  the  striae  often  run  in  pairs,  the  little  teeth  frequently  stand  in 
pairs,  or  broader  teeth  have  a  little  notch  on  their  summits,  bearing  a 
minute  tuft  of  spines.  In  very  old  and  large  specimens,  the  prominent 
lines  of  growth  are  generally  simply  intersected  by  deep  and  narrow 
radiating  striae  (tab.  I,  fig.  4p).  In  one  case,  a  single  zone  of  growth 
in  one  valve  was  quite  smooth,  whilst  the  zones  above  and  below  were 
denticulated.  The  valve  varies  in  thickness,  which  I  think  influences 
the  prominence  of  the  lines  of  growth  and  the  depth  of  the  striae. 
These  striae  often  affect  the  internal  surface  (fig.  4h)  of  the  basal  margin, 
making  it  bluntly  toothed.  The  articular  ridge  (fig.  4n)  is  rather  small, 
and  moderately  refiexed.  The  adductor  ridge  (as  already  stated)  varies 
remarkably;  in  most  of  the  recent  Panama  specimens  (fig.  4n),  and  in 
the  fossils  from  Portugal,  it  is  extremely  prominent,  and  extends  down 
to  near  the  basal  margin;  in  other  specimens  it  is  but  slightly  promi- 
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nent,  as  in  those  from  the  Crag  (4f);  it  is  short,  but  rather  prominent 
in  the  specimens  (4h)  from  Maryland;  whereas  it  is  very  slightly  promi- 
nent in  the  specimens  from  Virginia-  The  cavity  for  the  lateral 
depressor,  also,  varies  greatly;  it  is  often,  as  in  recent  specimens, 
bounded  on  the  side  towards  the  occludent  margin  by  a  very  slight 
straight  ridge,  which  occasionally  folds  a  little  over,  making  almost  a 
tube;  this,  at  first,  I  thought  an  excellent  specific  character,  but  far 
from  this  being  the  case,  the  cavity  often  becomes,  in  recent  specimens 
as  well  as  in  the  Crag  specimens  (4f),  wide,  quite  open,  and  shallow. 
The  whole  valve  in  the  Crag  specimens  (fig.  4e)  is  apt  to  be  more  elon- 
gated than  in  the  recent  or  Portuguese  specimens  (fig.  41),  and  especially 
than  in  the  Maryland  (fig.  4h)  specimens. 

Terga  very  slightly  beaked;  the  surface  towards  the  carinal  end  of 
the  valve,  in  some  of  the  fossil  specimens,  is  feebly  striated  longitudi- 
nally. There  is  either  a  slight  depression  (fig.  4k),  or  more  commonly 
a  deep  longitudinal  furrow  (fig.  4g,  4o)  with  the  edges  folded  in  and 
touching  each  other,  extending  down  the  valve  to  the  spur,  and  causing 
the  latter  to  vary  in  width  relatively  to  its  length.  When  the  furrow 
la  closed  in,  the  spur  is  about  one-fourth  of  the  entire  width  of  the 
valve,  and  has  its  lower  end  obliquely  rounded,  and  stands  at  about 
its  ovm  width  from  the  basi-scutal  angle:  when  there  is  only  a  slight 
depression  and  no  furrow  (as  is  the  case  with  young  specimens,  and 
in  the  specimens  (4k)  from  Maryland),  the  spur  is  broader,  equalling 
one-third  of  the  width  of  the  valve,  with  its  lower  end  almost  truncated, 
and  standing  at  about  half  its  own  width  from  the  basi-scutal  angle. 
But  the  absolute  length  of  the  spur  also  varies  considerably  in  the 
Coralline  Crag  specimens;  it  is  often  very  long,  (fig.  4g)  compared  to 
the  whole  valve.  In  many  Italian  specimens  (4o)  it  is  long  and  broad. 
The  basal  margin  of  the  valve  on  the  carinal  side  of  the  spur  is  some- 
times slightly  hollowed  out;  and  when  the  longitudinal  furrow  is  closed, 
this  side  slopes  considerably  towards  the  spur.  Internally,  the  articular 
ridge  and  the  crests  for  the  tergal  depressor  muscles  are  moderately 
prominent. 

Parietes. — The  longitudinal  septa  sometimes  stand  near  each  other, 
making  the  parietal  pores  small.     The  radii  have  oblique  summits,  but 
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to  a  variable  degree;  their  septa  are  unusually  fine,  and  are  denticulated 
on  their  lower  sides ;  the  interspaces  are  filled  up  solidly.  The  alee  have 
their  summits  very  oblique,  with  their  sutural  edges  nearly  or  quite 
smooth.  In  most  of  the  fossil  specimens  (Tab.  I,  fig.  4b,  r),  and  slightly 
in  some  of  the  recent  specimens,  the  surface  of  the  sheath  presents  an 
unusual  character,  in  a  narrow  longitudinal,  slightly  raised  border, 
running  along  the  sutures,  on  the  rostral  side  of  each  suture. 

Basis  thin,  porose;  sometimes  with  an  underlaying  cancellated  layer.^' 

The  best  development  of  this  species  in  Maryland,  both  in  abundance 
and  in  size  of  the  individuals,  is  in  the  Choptank  formation.  The 
Calvert  forms  are  dwarfs  and  the  exterior  of  the  shell  is  strongly 
corrugated.  The  form  described  by  Lea  as  B.  finchii  was  a  young 
individual.  B,  proteus  Conrad  is  a  typical  concavus  as  was  long  ago 
established  by  Darwin,  whose  monograph  is  based  largely  on  Maryland 
material. 

The  individuals  in  the  Choptank  and  St.  Mary's  formations  grow  in 
clusters  on  Pectens  and  other  large  Molluscan  shells. 

This  species  occurs  in  the  Miocene  of  the  entire  Atlantic  Coast.  It 
is  very  abundant  in  the  Miocene  and  Pliocene  of  Europe.  It  is  interest- 
ing to  note  that  Darwin  regards  it  as  recent  only  in  the  Pacific,  where 
it  occurs  on  the  coasts  of  California,  South  America,  the  Philippines, 
and  Australia. 

Basal  diameter,  73  mm. ;  height,  52  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Kiver,  Cove  Point, 
Pocomoke  City  (well  53-63  feet  deep).  Choptank  Formation.  Jones 
Wharf,  Pawpaw  Point,  Flag  Pond,  Turner,  St.  Leonards  Creek,  Cor- 
dova, Governor  Run,  2  miles  south  of  Governor  Bun,  Greensboro,  Sand 
Hill,  Peach  Blossom  Creek,  Trappe  Landing,  Dover  Bridge.  Calvert 
Formation.  Plum  Point,  Truman's  Wharf,  Chesapeake  Beach,  3  miles 
south  of  Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  Univer- 
sity, IT.  S.  National  Museum,  Philadelphia  Academy  of  Xatural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 
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Superorder  OSTRACODA. 
Family  CYTHERIDAE. 

Genus  CYTHERE  Muller. 

Cythere  clabkana  n.  sp. 

Plate  XXXY,  Figa.  1-10. 

Description, — Carapace  rather  irregular  in  outline  but  usually  elon- 
gate^-ovate,  about  1.30  mm.  in  length,  0.65  mm.  high  and  0.6  mm.  thick. 
Valve  well  rounded,  the  greatest  convexity  towards  the  posterior  end, 
unequal,  the  left  overlapping  the  right  at  the  cardinal  angles  and  in 
turn  overlapped  by  the  right  along  the  ventral  edge.  Position  of 
anterior  hinge  teeth  marked  by  an  oblique  dorsal  swelling.  Hinge 
straight,  the  length  being  about  three-fifths  that  of  the  entire  carapace. 
Left  valve  obliquely  rounded  posteriorly,  most  prominent  in  the  lower 
half ;  ventral  edge  straight  or  slightly  arcuate ;  the  posterior  edge  rather 
narrowly  rounded,  the  curve  generally  straightened  in  the  upper  half, 
and  the  jxmction  with  the  extremity  of  the  hinge  line  sometimes  ob- 
tusely angular.  In  the  right  valve  the  ends  are  more  equal  in  breadth 
and  curvature,  although  the  ventral  half  of  the  anterior  is  also  more 
strongly  curved,  and  the  ventral  outline  is  faintly  sinuate  instead  of 
arcuate.  Surface  of  both  valves  coarselv  reticulate,  the  meshes  ar- 
ranged  somewhat  concentrically  about  a  subcentral  point.  The  ridges 
forming  the  raised  part  of  the  network  bear,  especially  at  their  junction 
angles,  spines,  the  size  and  number  of  which  vary  with  age.  In  the 
old  condition,  the  surface  is  quite  rough  with  these  spines,  the  ridges 
thicker  and  the  reticulation  less  obviously  concentric.  The  lower  two- 
thirds  of  the  anterior  and  posterior  margins  of  the  left  valve  bear  a 
series  of  small  spines  but  on  the  right  valves  such  spines  have  been 
observed  only  on  the  anterior  edge  and  they  are  often  wanting  even 
there.  Edge  view  lanceolate  with  the  ends  a  little  blunt  or  truncate. 
Hingement  consists  of  a  rather  large  anterior  lateral  tooth  connected 
by  a  bar  with  a  somewhat  smaller  posterior  tooth  and  corresponding 

sockets  in  each  valve. 

This  striking  and  characteristic  fossil  is  very  abundant  in  the  Calvert 
formation  at  Plum  Point.    We  know  of  no   American  species  with 
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which  it  might  be  confounded.  Compared  with  European  forms, 
Cy there  striatopunctata  (Roemer),  C.  scrohiculata  (Miinster),  G.  nystiana 
and  C.  angulatopora  Bosquet  as  figured  by  Bosquet/  are  more  or  less 
closely  allied  but  it  is  so  easily  distinguished  from  each  of  those  men- 
tioned by  differences  in  outline  and  surface  markings  that  we  have  no 
doubt  of  its  distinctness. 

The  specific  name  is  given  in  honor  of  Professor  William  Bullock. 
Clark,  the  State  Geologist  of  Maryland. 

Occurrence. — Calvert  Formation.  Plum  Point.*  Chesapeake 
Group.    Yorktown,  Pa. 

Collections. — ^U.  S.  National  Museum,  Maryland  Geological  Survey. 

CyTHERE  CLARKA.NA  VAK.  MINUSCULA  n.  var. 

Plate  XXXV,  Figs.  11-14. 

Description, — The  form  for  which  we  propose  the  above  subordinate 
name  is  not  uncommon  in  association  with  C.  clarhana,  yet,  despite  its 
very  similar  aspect,  we  have  not  observed  any  satisfactory  connecting 
links  proving  it  to  be,  as  we  believed  at  first,  merely  the  young  of  the 
larger  form.  For  the  present  therefore  we  assume  that  it  represents 
a  variety  suflBciently  distinct  to  deserve  a  name.  So  far  as  known  it 
is  distinguished  by  its  much  smaller  size  Und  relatively  wider  anterior 
end.  The  latter  difference  is  noticeable  in  particular  when  right  valves 
are  compared. 

Occvrrence. — Calvert  Formation.  Plum  Point.  Chesapeake  Group. 
Yorktown,  Va. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cytherb  planibasalis  n.  sp. 

Plate  XXXVIII,  Figs.  1-3. 

Descripiion. — Valves  ovate  subtetragonal,  dorsal  margin  rather  short, 
straight,  ventral  margin  gently  convex;  ends  unequal,  the  anterior  edge 

^  Desc.  deB  EntomostraceB  Fossiles  des  Terrains  Tertiares  de  la  France  et  de  la 
Belgique.     Mem.  Couron.  Acad.  Belg.,  Tome  xxiv,  1851. 

<  The  OsTBACODA  described  from  this  locality  were  picked  by  the  writers  from  a 
small' part  (about  a  half  pint)  of  extensive  washings  secured  by  Mr.  Frank  Burns  for 
the  United  States  National  Museum.  The  figured  specimens  will  be  preserved  in  the 
National  Museum,  while  a  duplicate  set,  as  nearly  complete  as  possible,  has  been 
selected  for  the  collection  of  the  Maryland  Geological  Survey. 
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oblique,  most  produced  about  the  middle  of  the  lower  half;  posterior 
end  narrower,  the  edge  strongly  curved,  most  produced  about  midway 
of  the  height,  with  three  or  four  small  spines  beneath  this  point;  car- 
dinal angles  moderately  distinct,  subequal  in  the  right  valve  but  in  the 
left  the  posterior  one  probably  more  pronounced  than  the  anterior  and 
more  nearly  terminal  than  in  the  right  valve;  lower  half  of  anterior 
margin  with  a  row  of  small  granules  or  spines.  A  well  defined  flat- 
tened, unpitted  border  encloses  the  ends  and  ventral  side,  very  narrow 
in  front  and  below  but  gaining  considerably  in  width  as  it  passes  around 
the  posterior  end.  Ventral  edge  very  thick  and  nearly  flat,  the  most 
prominent  portion  of  the  surface  being  on  this  side.  From  this  abrupt 
ventral  elevation,  which  is  crowned  by  a  row  of  blunt  spines,  the  surface 
descends  gradually  to  the  dorsal  edge  and  more  rapidly  to  the  anterior 
and  posterior  ventral  margins.  Surface  markings  consisting  of  large 
pits  and  intemodes,  the  latter  increasing  in  size  and  prominence  toward 
the  crest  of  the  ventral  ridge-like  elevation.  Pits  generally  occurring 
in  furrows  but  without  any  definite  order  of  arrangement  except  on  the 
ventral  edge  where  they  are  elongate  and  arranged  longitudinally. 

Length  of  a  right  valve  1.15  mm.,  greatest  height  of  same  0.60  mm.^ 
greatest  thickness  of  same  0.30  mm. 

In  a  side  view  this  species  resembles  C.  clarkana  greatly,  but  may  be 
distinguished  at  once  by  its  flattened  ventral  edge.  It  is  probably 
more  closely  allied  to  C.  angulatopara  (Keuss)  as  figured  by  Bosquet, 
but  differs  slightly  in  outline  and  surface  markings,  and  in  the  greater 
thickness  of  the  ventral  edge.  In  Reuss^  species  the  surface  pits  are 
more  regularly  arranged  in  concentric  series,  and  their  are  no  nodes 
between  them,  but  there  is  a  low  submedian  swelling,  the  like  of  which 
has  not  been  observed  in  C.  planibascdis. 

Occurrence. — Chesapeake  Group.  James  River,  Va.  Probably  also 
in  the  Calvert  or  Choptank  Formation  in  Maryland. 

Collection, — U.  S.  National  Museum. 

Cythere  calverti  n.  sp.  ? 
Plate  XXXVIII,  Figs.  11-13. 

Comp.  Cythere  angulatopora  (?Reu88)  Bosquet,  1852,  Desc.  d.  Entomoatr.  fosa.  d. 
Terr.  Tert.  de  la  France  et  Belgique,  p.  68,  pi  Hi,  figa.  5,  a,  b,  c,  d;  also 
Cythere  rtystiana  Boaqnet,  op.  cit,  p.  65,  pi.  ill,  flga.  3,  a,  b,  c,  d. 
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Description, — The  valves  of  this  species  are  oblong  and  obscurely 
trapesoidal  in  outline,  with  the  dorsal  and  ventral  margins  subparallel, 
the  former  straight  or  very  gently  concave,  the  latter  straight  or  very 
slightly  convex,  the  ends  subequal  but  converging  dorsally  so  that  the 
ventral  half  is  longer  than  the  dorsal  half.  Rim  of  valves  distinct, 
double  on  the  anterior  end  and  narrow,  growing  almost  obsolete  about 
the  middle  of  the  ventral  edge  and  wider  again  in  the  postventral 
region,  near  which  also  the  surface  has  its  greatest  convexity.  In  the 
posterodorsal  angle  there  is  a  well  defined  submarginal  node,  and  just 
in  front  of  the  center  of  the  valves  a  less  distinctly  defined  small  swell- 
ing. Excepting  the  marginal  rims,  which  are  smooth,  the  entire  sur- 
face is  covered  with  subangular  pits,  which  occasionally  present  an 
irregular  concentric  arrangement.  No  marginal  spines  have  been 
observed. 

Length  of  a  left  valve  0.86  mm.,  height  of  same  0.46  mm.,  thickness 
of  same  0.22  mm. 

It  is  difficult  to  decide  from  the  few  left  valves  before  us  whether 
the  relations  of  this  species  are  nearer  C,  angiUatopora  (Reuss)  Bosquet^ 
or  C  nystiana  Bosquet.  In  having  no  marginal  spines  it  corresponds 
with  the  latter  and  differs  from  the  former,  but  when  this  feature  is  left 
out  of  consideration  the  relations  are  reversed.  In  most  respects  our 
species  occupies  an  intermediate  position  between  the  two  European 
OsTRACODA  with  which  we  have  compared  it,  yet  as  \i  seems  to  possess 
a  few  characters  not  shared  by  either  of  them  it  has  been  deemed  advisable 
to  refer  to  the  American  form  provisionally  under  a  new  name. 

Occurrence. — Calvert  ForMxVtiox.     Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  injequivalvis  n.  sp. 

Plate  XXXV,  Figs.  15-17. 

Description. — Carapace  elongate,  the  outline  approaching  that  of  a 
parallelogram,  very  inaequivalved,  1.1  mm.  to  1.2  mm.  in  length,  0.5  mm. 

^  According  to  Jones  and  Sherborn  the  C.  angulatapora  of  Bosqnet  is  not  the  same 
species  to  which  Renss  applied  that  name.  They  have  therefore  proposed  the  new 
name  C.  boaqnetiana  for  Bosquet's  species. 
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to  0.55  mnL  in  height^  and  with  the  thickness  about  the  same  as  the 
height.  Valves  moderately  convex,  the  most  prominent  point  being  a 
little  in  front  of  the  postventral  fourth,  and  just  beneath  the  posterior 
end  of  a  single  or  double  and  more  or  less  well  defined  longitudinal 
depression.  Left  valve  obliquely  rounded  in  front,  the  outline  here 
being  most  produced  in  the  lower  half,  and  merging  very  gradually  into 
the  long  dorsal  edge,  posterior  margin  also  oblique,  though  less  so  and 
with  the  greatest  prominence  in  the  upper  half ;  dorsal  and  ventral  mar- 
gins nearly  straight  and  parallel,  the  slight  curvature  in  both  being 
upward;  posteriorly  a  wide  and  rather  sharply  defined  flattened  border, 
narrowing  ventrally,  and  a  rather  obscurely  defined  one  anteriorly.  Right 
valve  smaller  than  the  left  and  quite  different  in  outline,  the  latter 
being  due  to  two  excisions  at  the  extremities  of  the  hinge,  the  anterior 
one  of  which  is  slight,  the  posterior  one  deep.  Hingement  strong, 
normal  for  the  genus.  Surface  with  scattered  pits,  sometimes  obscure, 
often  restricted  to  the  broad,  subcentral,  longitudinal  furrow  or 
furrows. 

We  know  of  no  described  species  with  which  this  need  be  closely 
compared.  It  is  probably  nearest  our  C.  plebeia,  but  the  median  furrow 
and  the  well  developed  posterior  border  of  the  left  valve  are  both  lack- 
ing in  that  species. 

Occurrence. — Calvekt  Formation.    Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  plebeia  n.  sp. 
Plate  XXXV,  Figs.  20-29. 

Description. — ^The  carapace  of  this  species  closely  simulates  that  of 
C.  incequivalvis  in  outline  of  both  valves,  the  differences  between  them 
being  chiefly  in  their  surface  markings.  Thus,  the  valves  of  C.  plebeia 
are  more  evenly  convex  and  show  no  sign  of  the  broad,  subcentral 
longitudinal  furrows  characterizing  C.  incequivalvis  nor  of  the  flattened 
border  that  is  developed,  particularly  along  the  posterior  edge  of  the 
left  valve,  in  that  species.  The  surface  pits  also  are  smaller  and  less 
irregular,  and  generally  the  pits  exhibit  the  peculiarity  of  occurring  in 
pairs.     Comparing  outlines  of  the  left  valves  of  the  two  species,  it  will 
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be  noticed  that  in  C.  plebeia  the  ends  are  more  sharply  curved^  and  the 
anterior  margin  often  obliquely  subtruncate,  with  the  greatest  promi- 
nence nearer  the  ventral  edge.  Finally,  the  posterior  extremity  of  the 
right  valve  is  narrower  and  a  less  oblique. 

Length  1.1  mm.  to  1.15  mm.,  height  0.64  mm.  to  0.57  mm.,  thick- 
ness 0.5  mm.  to  0.52  mm. 

Occurrence. — Calvert  Formation.  Plum  Point  Chesapeake  Group. 
James  Eiver  and  Yorktown,  Va. 

Collections. — ^U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  plebeia  var.  modica  n.  var. 
Plate  XXXV,  Figs.  18,  19. 

Description. — ^This  variety,  of  which  only  left  valves  are  known,  is 
distinguished  from  the  typical  form  of  the  species  by  its  shorter  and 
more  ovate  form.  The  surface  pits  also  constitute  a  more  conspicuous 
feature. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  plebeia  var.  capax,  n.  var. 
Plate  XXXV,  Figs.  30-33. 

Description. — This  variety  is  distinguished  from  the  typical  variety 
by  its  greater  height  and  finer  surface  pitting.  The  latter,  in  all  the 
specimens  seen,  is  restricted  to  the  postcentral  region  of  the  valves. 
The  outline  of  the  right  valve,  furthermore,  is  more  arcuate  in  its 
ventral  and  dorsal  portions,  while  the  posterior  extremity  is  no  less 
sharply  roimded. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  burnsi  n.  sp. 
Plate  XXXVI,  Figs.  34-39. 

Description. — This  well  marked  species  agrees  in  many  respects  with 
the  associated  C.  incequivaivis  and  C.  plebeia,  the  dorsal  half  of  the 
outline,  especially  of  the  left  valve,  being  much  as  in  the  former,  while 
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the  ventral  half  is  as  in  the  latter.  It  differs  from  both  in  having  the 
surface  punctae  arranged  in  longitudinal  lines  between  ,more  or  less 
well  developed  ridges,  in  the  greater  width  and  more  uniform  curve 
of  the  posterior  end  of  the  valves,  this  difference  being  more  particu- 
larly apparent  when  right  valves  are  compared;  and  in  the  greater 
development  of  the  cardinal  teeth  and  thinner  connecting  bar  in  the 
right  valve.  Compared  further  with  C  iiKjequivalvis  iit  will  be  found 
that  the  carapace  is  higher,  the  ventral  outline  distinctly  arcuate,  in- 
stead of  straight  or  sinuate,  the  ends  of  the  left  valve  broader,  the 
projection  of  the  posterior  extremity  of  the  left  valve  beyond  the 
posterior  hinge  tooth  less,  and  the  excision  of  the  outline  just  behind 
this  tooth  also  less.  Finally,  there  is  no  sign  of  the  broad  subcentral 
longitudinal  furrows  characterizing  that  species.  Continuing  the  com- 
parison with  C,  plebeia  and  its  varieties,  we  find  that  the  dorsal  outline 
of  the  right  valve  is  much  straighter  and  longer,  and  its  ventral  outline 
either  faintly  arcuate  or  straight  in  the  middle  but  never  sinuate,  while 
the  posterior  end  of  this  valve,  as  has  been  stated  already,  is  wider  and 
more  obtuse.  The  posterior  end  of  the  left  valve  also  is  more  obtuse 
and  more  uniformly  curved,  and  usually  is  paralleled  by  a  flattened 
border,  while  the  postdorsal  angle  is  more  prominent  and  the  whole 
dorsal  outline  straighter. 

As  in  the  cases  of  the  preceding  species,  we  have  failed  to  find  any 
exact  match  for  C.  humsi  among  described  Tertiary  and  recent  species. 
A  good  many  species  of  Cyihere  have  been  described  and  the  fossil 
species,  as  a  rule,  are  widely  distributed  in  Europe,  but  so  far  as  our 
investigations  of  American  Tertiary  Ostracoda  permit  of  coming  to 
a  conclusion  on  the  point  it  appears  that  the  number  of  new  forms  is 
far  from  being  exhausted  and  the  species  are  nearly  always  distinguish- 
able from  their  European  congeners. 

Length  about  1.15  mm.,  height  0.57  mm.,  thickness  about  0.54  mm. 

The  specific  name  is  given  in  honor  of  the  veteran  collector,  Mr. 
Frank  Bums,  of  the  U.  S.  Geological  Survey,  who  collected  the  material 
from  which  many  of  the  Ostracoda  described  in  this  volume  were 
picked. 

Occurrence. — Choptank  Formation.  Pawpaw  Point.  Calvert  For- 
mation.    Plum  Point.    Chesapeake  Group.    Yorktown,  Va. 

Collections. — IT.  S.  National  Museum,  Maryland  Geological  Survey. 
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Cythere  paucipunctata  n.  sp. 
Plate  XXXVIII,  Figs.  7-9. 

Description. — Carapace  rather  large,  strongly  convex,  subelliptical  in 
outline.  Left  valve  with  the  ends  subequal,  slightly  oblique,  the  curve 
of  the  anterior  edge  being  a  little  sharper  in  the  ventral  half  than  in 
the  upper,  while  the  latter  merges  very  gently  into  the  straight  dorsal 
outline;  posterior  margin  with  its  greatest  prominence  and  curve  just 
above  the  mid-height,  below  passing  gradually  into  the  convex  ventral 
outline,  above  turning  more  rapidly  forward  to  the  distinct  though 
obtusely  angular  junction  with  the  hinge  line;  ventral  edge  tumid, 
slightly  overhanging  the  contact  margin.  Surface  smooth  except  on 
the  most  convex  portion,  which  lies  a  little  behind  the  center  of  the 
valve.  Here  there  are  three  rows  of  rather  large  and  sometimes  not 
very  closely  defined  pits,  three  to  five  in  each  row.  Eight  valve  un- 
known, probably  narrower  than  the  left  and  varying  similarly  in  shape 
as  in  related  species. 

Length  of  an  average  left  valve  1.15  mm.,  height  of  same  0.61  mm., 
greatest  thickness  of  same  0.32  mm. 

This  and  several  of  the  preceding  species,  notably  C.  hurnsi  and 
C.  pleheia,  are  American  representatives  of  the  well  marked  section  of 
the  genus  of  which  the  common  European  Tertiary  C  jurinei  Miinster 
is  a  good  type.  C.  paticipunctata  is  distinguished  from  all  the  other 
Tertiary  species  of  the  section  by  slight  peculiarities  in  its  outline, 
greater  convexity,  and  the  limited  number  of  surface  pits. 

Occurrence. — Choptaxk  Formation.  Peach  Blossom  Creek,  3  miles 
southwest  of  Easton. 

Collections. — ^U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  tuomeyi  n.  sp. 

Plate  XXXVIII,  Figs.  4-6. 

Description. — Carapace  moderately  convex,  subovate ;  anterior  end 
considerably  wider  than  the  posterior,  somewhat  oblique,  with  the 
greatest  prominence  and  curve  in  the  lower  half,  the  upper  half  merging 
more  gradually  into  the  straight  dorsal  margin;  posterior  margin 
rounded;  cardinal  angles  obtuse,  the  anterior  one,  especially  in  the  right 
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valve,  barely  distinguishable.  A  wide,  smooth,  depressed  border 
encloses  the  ends,  grows  narrow  along  the  dorsal  edge  and  appears  to 
die  out  entirely,  in  a  lateral  view,  along  the  ventral  edge.  Remainder 
of  surface  moderately  tumid  and  marked  by  rather  large  pits  arranged 
in  lines,  those  in  the  posterior  and  central  parts  longitudinal,  those 
along  the  ventral  and  anterior  sides  irregularly  concentric  and  those 
on  the  dorsal  slope  somewhat  obscurely  radial.  Just  above  and  in  front 
of  the  center  of  the  valves  there  is  sometimes  a  slight  swelling  which 
may  cause  more  or  less  local  irregularity  in  the  arrangement  of  the  pits. 

Length  of  a  left  valve  0.65  mm.,  greatest  height  of  same  0.33  mm., 
length  of  a  right  valve  0.62  mm.,  greatest  height  of  same  0.32  mm. 

A  number  of  living  and  European  Tertiary  species  of  this  type  are 
known,  but  we  could  not  satisfy  ourselves  that  the  exact  specific  match 
of  C  tuomeyi  has  been  described  heretofore.  Of  American  species  the 
closest  allies  known  to  us  are  figures  on  Plate  XXXVI.  Among  these 
C.  nitidula  and  C.  calvertensis  are  probably  nearer  than  C.  porcella  and 
C.  bumsi,  agreeing  better  in  their  outlines  and  size,  and  in  having  a 
flattened  border  at  their  ends.  They  exhibit,  however,  appreciable 
differences  even  in  the  points  of  outline  and  surface  contour,  and  a 
more  obvious  one  in  their  surface  ornamentation.  In  the  last  respect 
C.  tuomeyi  agrees  rather  better  with  0.  bumsi,  but  that  species  com- 
monly attains  a  much  larger  size  and  has  nearly  equal  instead  of  de- 
cidedly unequal  ends. 

Occurrence. — Choptank  Formation.  Peach  Blossom  Creek,  3  miles 
southwest  of  Easton.     Chesapeake  Group.    Yorktown,  Va. 

Collection, — TJ.  S.  National  Museum. 

Cythere  porcella  n.  sp. 

Plate  XXXVI,  Figs.  26-33. 

Description. — Carapace  rather  full  and  often  appearing  quite  smooth, 
somewhat  obliquely  acuminate  ovate,  the  anterior  outline  more  or  less 
produced  below,  the  posterior  outline  much  narrower,  most  prominent 
about  the  middle,  and  with  the  projection  emphasized  by  usually  three, 
occasionally  four  or  even  five  minute  marginal  spines;  length  about 
0.85  mm.,  greatest  height  about  0.45  mm.    Right  valve  with  the  hinge 
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line  very  gently  arcuate  and  the  dorsal  angles  generally  obtuse  and 
sometimes  scarcely  distinguishable.  Left  valve  with  the  dorsal  half 
of  the  outline  more  arcuate  than  the  ventral,  the  latter  sometimes 
being  even  a  trifle  sinuate  near  the  middle.  Posterior  extremity  of 
both  valves  generally  with  a  rather  faintly  defined  border.  Surface 
porcellaneous  and  sometimes  appearing  quite  smooth,  but  when  the 
preservation  is  obviously  good  it  usually  exhibits  numerous  minute 
punctures,  generally  arranged  in  four  to  six  curved  series,  over  the  post- 
central region  of  each  valve.  A  small  central  spot,  often  slightly 
depressed,  is  usually  distinguishable  by  its  darker  color.  Hinge  teeth 
rather  strong  in  right  valve,  the  anterior  one  the  weaker.  In  the  left 
valve  here  is  a  large  socket  only  at  the  posterior  end  of  the  hinge  and 
a  small  tooth  and  socket  at  the  anterior  extremity. 

The  small  size  and  shape  of  the  valves  of  this  very  common  species 
are  so  distinctive  when  compared  with  associated  species  of  the  genus 
that  little  trouble  is  likely  to  be  experienced  in  their  recognition. 
Some  of  the  species  of  Cytheridae,  especially  C.  subovata  of  this  report, 
might  be  confused  with  Cythere  porcella,  but  it  will  require  only  a 
glance  at  the  hingement  to  see  that  tl^ey  have  no  true  relation  to  each 
other. 

Occurrence. — Calvert  Formation.  Plum  Point.  Also  at  Yorktown, 
Va.,  in  the  Chesapeake  Group. 

Collections. — TJ.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  nitidula  n.  sp. 

Plate  XXXVI,  Figs.  21-23. 

Description. — This  neat  species  is  not  nearly  so  common  as  C.  por- 
cella, and  at  present  the  typical  variety  is  known  only  from  five  or  six 
left  valves.  These,  however,  are  very  constant  in  their  peculiarities 
80  that  we  cannot  doubt  they  represent  a  distinct  specific  type.  Com- 
pared with  C.  porcella,  which  they  resemble  more  than  any  other  species 
known  to  us,  they  are  distinguished  by  the  constant  development  of  a, 
well  defined  flattened  border  margining  both  ends.  Then  the  posterior 
outline  is  blunter  and  differs  particularly  in  the  postcardinal  region 
which  is  more  prominent.     Finally,  the  posterior  margin  is  not  spin- 
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iferous.     The  punctae  in  the  five  or  six  centrally  situated  surface  striaB 
are  very  fine,  and  the  test  unusually  fragile. 

Length  about  0.87  mm.,  height  of  left  valve  about  0.48  mm. 

Occurrence, — Calvert  Formation.     Plum  Point. 

Collections. — U.  S.  Xational  Museum,  Maryland  Geological  Survey. 

Cythere  nitidula  var.  calvertensis  n.  var. 
Plate  XXXVI,  Figs.  24-25. 

Description. — This  variety  or  closely  related  species  differs  from  the 
typical  form  of  C.  nitidula  in  being  a  little  more  elongate  and  in  the 
coarser  pattern  of  the  surface  punctation.  The  test  also  is  stronger 
and  the  anterior  border  narrower.  While  the  three  rows  of  surface  punc- 
ture, on  the  left  valve,  occur  in  a  flattened  area  defined  below  by  a  faint 
ridge.  The  outline  approaches  more  nearly  to  that  of  C.  porcella  but  is 
still  clearly  distinguished  by  the  greater  prominence  of  the  dorsal  third 
of  the  posterior  curve. 

The  right  valve  represented  by  Plate  XXXVI,  fig.  25,  is  believed  to 
belong  to  a  variety  of  C.  nitidula  rather  than  to  C.  porcella,  principally 
because  of  the  slight  arcuation  of  the  ventral  outline.  The  correspond- 
ing portion  of  the  outline  of  right  valves  of  C.  porcella  is  always  a  trifle 
sinuate. 

Length  0.8  mm.,  height  0.42  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  punctistriata  n.  sp. 

Plate  XXXVIII,  Figs.  22-24. 

Description. — Carapace  compressed  convex,  subrhomboidal  in  outline; 
anterior  margin  obliquely  subtruneate,  narrowly  rounded  below ;  posterior 
end,  in  the  left  valve  especially,  somewhat  acuminate,  sinuate  above, 
convex  and  curving  rapidly  forward  beneath  the  extremity;  dorsal  and 
ventral  margins  subparallel,  the  former  gently  convex,  the  latter  very 
slightly  sinuate.  Posterior  end  with  a  wide,  flattened  border,  anterior 
and  ventral  sides  with  a  narrow  one.  Surface  of  valves  having  the 
greatest  convexity   just  behind   and   a  little  beneath   the  center,   the 
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anterior  and  dorsal  slopes  appearing  rather  flat.  Surface  ornament 
consisting  of  single  or  double  rows  of  minute  punctaB  situated  in  five 
or  six  shallow  grooves,  having  their  best  development  in  the  posterior 
half  and  so  arranged  that  they  converge  toward  the  anteroventral  angle. 
Most  of  the  grooves  and  punctae,  however,  become  obsolete  before  reach- 
ing that  point.     Marginal  spines  wanting. 

Length  of  a  right  valve  0.62  mm.,  greatest  height  of  same  0.33  mm., 
greatest  thickness  of  same  0.15  mm. 

C.  punctistriata  might  be  compared  with  a  number  of  European  spe- 
cies, but  we  are  at  a  loss  to  say  to  which  of  a  dozen  or  more  it  is  most 
allied.  Under  the  circumstances  it  may  suffice  to  express  our  conviction 
that  it  is  specifically  distinct  from  all  previously  described  species  of 
which  we  have  seen  either  specimens  or  good  figures.  The  next  species, 
C  vaughani,  is  probably  a  nearer  ally  than  any  other  known  to  us. 

Occurrence. — Choptaxk  Formation.  Peach  Blossom  Creek,  3  miles 
southwest  of  Easton.     Calvert  Formation.     Church  Hill. 

Collections, — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  vaughani  n.  sp. 
Plate  XXXVIII,  Figs.  25-27. 

Description, — ^Valves  subacuminately  produced  posteriorly,  oblique 
anteriorly,  this  end  being  rounded  below  and  subtruncate  above,  also 
much  wider  than  the  other;  dorsal  outline  wavy  on  account  of  the 
surface  ornament,  convex  on  the  whole,  with  the  cardinal  angles  fairly 
distinct  in  the  right  valve;  left  valve  not  seen;  dorsal  half  of  posterior 
edge  sinuate,  as  is  also  the  ventral  outline;  lower  half  of  anterior  rim 
and  posterior  two-thirds  of  ventral  edge  with  a  fringe  of  minute  spines. 
Surface  with  four  longitudinal  ridges,  of  which  the  first  forms  the 
anterior  half  of  the  dorsal  outline;  the  second  begins  at  the  post- 
cardinal  angle  and  extends  forward  beneath  the  first  to  a  point  under 
the  anterocardinal  angle  where  it  is  lost;  the  third  begins  a  little 
in  front  of  the  postcardinal  angle,  near  which  it  is  very  prominent,  and 
extends  quite  across  the  valve  to  about  the  middle  of  the  anterior  rim; 
the  fourth  likewise  extends  nearly  the  full  length  of  the  valve,  begin- 
ning at  the  posterior  extremity  and  running  parallel  with  and  close  to 
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the  ventral  edge  until  it  becomes  obsolete  near  the  anteroventral  angle, 
attaining  its  greatest  altitude  in  front  of  the  midlength  of  the  valve. 
The  furrows  separating  the  first  and  second  and  the  second  and  third 
ridges  are  each  occupied  by  a  row  of  large  pits,  each  pit  of  the  second 
row  being  divided  into  two  compartments.  The  middle  third  of  the 
space  between  the  third  and  fourth  ridges  contains  three  or  four  strong 
cross  bars,  the  depressed  spaces  between  these  being  taken  up  by  small 
pits.  The  anterior  third  is  divided  longitudinally  by  a  small  ridge 
separating  a  row  of  large  pits  above  from  a  row  of  smaller  ones  beneath. 
Between  the  posterior  half  of  the  ventral  ridge  and  the  ventral  edge  the 
steep  slope  is  occupied  by  four  pits  decreasing  in  size  posterioriy,  while 
in  front  of  these  the  slope  carries  several  rows  of  much  smaller  pits. 
Between  the  ventral  ridge  and  the  postcardinal  border  there  is  a  large 
depressed  space. 

Length  of  a  right  valve  0.81  mm.,  greatest  height  of  same  0.39  mm., 
greatest  thickness  of  same  0.29  mm. 

Although  related  to  our  C.  punctistriata,  the  differences  between  their 
respective  surface  markings  are  so  striking  that  they  cannot  be  con- 
fused. A  closer  ally  perhaps  is  found  in  C,  truncata  (Eeuss),  a  Tertiary 
fossil  of  Austria  and  France,  but  C.  vaughani  is  more  elongate  and 
more  acuminate  posteriorly  and  differs  also  quite  obviously  in  its  sur- 
face markings. 

Named  for  Mr.  T.  Wayland  Vaughan,  of  the  U.  S.  Geological  Survey 
in  appreciation  of  the  excellent  work  he  is  doing  on  the  Tertiary  corals. 

Occurrence. — Chesapeake  Group.  James  Eiver,  Va.  Probably  also 
in  Maryland. 

Collections, — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  prancisca  n.  sp. 

Plate  XXXVIII,  Figs.  19-21. 

Description. — ^Valves  moderately  and  rather  uniformly  convex,  acumi- 
nate-ovate in  outline,  the  posterior  extremity  small,  subacute,  com- 
pressed, the  anterior  end  broad,  with  a  slightly  oblique  margin,  curving 
most  in  the  lower  half,  the  upper  portion  turning  very  gradually  into 
the  dorsal  outline;  posterocardinal  angle  very  obtuse;  ventral  outline 
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long,  nearly  straight  in  the  middle,  though  on  the  whole  gently  convex. 
Anterior  end  with  a  narrow  border  that  continues  on  around  the  ventral 
side,  but  in  a  side  view  appears  to  die  out  before  reaching  half  the  dis- 
tance to  the  posterior  extremity.  A  similar  but  superimposed  border 
encloses  the  postventral  portion  of  the  valve,  while  just  within  is  a 
thin,  raised  line  that  above  the  posterior  extremity  formtf  a  distinct 
margin  to  the  anterodorsal  region.  Excepting  the  marginal  portions 
and  the  compressed  part  of  the  posterior  end,  the  entire  surface  is  cov- 
ered with  minute  pits,  arranged  more  or  less  regularly  in  lines,  many 
of  them  disposed  in  a  concentric  manner. 

Length  of  a  right  valve  0.50  mm.,  greatest  height  of  same  0.27  mm., 
thickness  of  same  0.11  mm. 

A  search  of  the  literature  has  failed  to  reveal  any  described  species  to 
which  this  very  neat  little  form  might  be  referred.  Of  a  number  of 
related  species  those  which  seem  to  offer  the  greatest  degree  of  resem- 
blance are  two  of  the  species  described  in  this  contribution,  viz.,  our 
C  punctistriaia  and  C.  subovalis.  As  may  be  seen  by  comparing  the 
figures  of  the  three  species  on  Plate  XXXVIII,  C  francisca  is  longer 
and  much  more  delicately  pitted  than  C.  subovalis,  and  further  that  it 
has  narrow  rim-like  borders  that  do  not  occur  in  that  species.  From 
C.  punctistriaia  it  differs  decidedly  in  outline,  the  difference  being  par- 
ticularly evident  when  the  comparison  is  restricted  to  the  anterior 
halves.  Then  the  surface  ornamentation  occupies  a  raised  field  in  that 
species  and  the  pits,  instead  of  occurring  in  concentric  or  irregular 
rows,  are  placed  in  shallow,  diverging  furrows. 

The  specific  name  is  intended  as  a  small  tribute  to  Miss  Francisca  M. 
Wieser,  who  has  shown  rare  ability  and  care  in  her  work  on  the  illus- 
trations of  the  OsTRACODA  described  in  this  volume. 

Occurrence. — Choptank  Formation.  Peach  Blossom  Creek,  3  miles 
southwest  of  Easton. 

Collection. — XJ.  S.  National  Museum. 

Cythere  subovalis  n.  sp. 

Plate  XXXVIII,  Figs.  14-15. 

Description. — Left  valve  moderately  convex,  with  blunt  edges,  acumi- 
nate-ovate in  outline,  the  posterior  end  small,  the  anterior  end  broad, 
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scarcely  oblique,  and  almost  uniformly  curved;  ventral  margin  gently 
convex,  the  dorsal  edge  more  arcuate,  though  the  anterior  extremity  of 
the  hinge  seems  to  be  about  midway  between  the  obtuse  postcardinal 
angle  and  the  anterior  extremity  of  the  valve.  Surface  with  pits  of 
moderate  size,  rather  widely  separated  and  with  no  very  evident  ar- 
rangement. 

Length  of  a  left  valve  0.88  mm.,  greatest  height  of  same  0.55  mm., 
greatest  thickness  of  same  0.26  mm. 

Of  this  species  we  have  seen  only  a  single  left  valve,  but  as  it  is  a 
Maryland  fossil  and  from  an  horizon  from  which  comparatively  few 
OsTRACODA  are  known,  and  as  other  specimens  of  it  will  almost  certainly 
occur  in  our  unpicked  washings,  we  considered  ourselves  justified  in 
proposing  a  new  name  for  it  and  offering  a  brief  description  in  this  work. 

In  its  general  aspect  this  species  reminds  of  Cytheridas,  and  to  a  less 
extent  of  Xestoleberis,  rather  than  CytJiere,  but  on  account  of  the  shape 
of  its  posterior  end,  in  which  it  agrees  with  the  two  preceding  species, 
it  has  seemed  best  to  refer  it,  at  least  provisionally,  to  the  same  genus. 
For  comparisons  with  other  species  see  under  C.  shattucJci. 

Occurrence, — Choptank  Formation.     Pawpaw  Point. 

Collection. — U.  S.  National  Museum. 

Cythere  martini  n.  sp. 

Plate  XXXVI,  Figs.  11-15. 

Description. — Carapace  small,  suboblong,  widest  anteriorly  though 
the  difference  between  the  heights  of  the  two  ends  is  variable  and 
sometimes  does  not  exceed  the  difference  between  five  and  six.  Eight 
valve  with  a  long,  straight  dorsal  edge,  terminating  anteriorly  and 
posteriorly  in  rather  distinct  angles ;  anterior  edge  with  a  thick  border, 
obliquely  subtruncate,  and  usually  with  a  fringe  of  short  spines  in  the 
middle  and  lower  thirds;  posterior  outline  sometimes  uniformly  curved, 
backward  from  the  anterodorsal  angle  and  then  forward  again  into  the 
nearly  straight  ventral  margin,  the  curve  into  the  latter  being  gradual. 
More  commonly,  however,  especially  when  the  posterior  fringe  of  five 
or  six  spines  is  well  developed,  there  is  a  small  excision  in  the  upper 
third  of  the  outline.     Often  a  small  prominence  is  noticeable  about  the 
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middle  of  the  ventral  edge.  Left  valve  generally  a  little  higher  than 
the  right,  which  it  overlaps  ventrally,  and  enclosed,  except  along  the 
dorsal  edge,  by  a  thick  rim,  heaviest  anteriorly  and  barely  distinguish- 
able in  the  anteroventral  region.  Usually  there  are  no  marginal  spines 
at  either  end  of  this  valve.  Both  valves  exhibit  a  broad  swelling,  occu- 
pying the  greater  part  of  the  anterior  half,  but  it  is  nearly  always  more 
conspicuous  on  the  left  valves.  The  surface  of  the  right  valves,  on  the 
contrary,  seems  to  be  more  protuberant  near  the  posterior  margin  than 
the  left.  Occasionally  the  right  valve  bears  also  a  small  central  pro- 
tuberance. Surface  of  both  valves  reticulate  or  simply  pitted,  the  pat- 
tern, as  shown  by  the  illustrations,  being  somewhat  variable. 

Length  0.75  mm.  to  0.8  mm.,  height  0.39  mm.  to  0.42  mm. 

^amed  for  Dr.  6.  C.  Martin,  of  the  Maryland  Geological  Survey. 

Occurrence. — Choptank  Formation.  Pawpaw  Point,  Peach  Blossom 
Creek.  Calvert  Formation.  Plum  Point.  Also  at  Yorktown,  Va.,  in 
the  Chesapeake  Group. 

Collections. — ^TJ.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  dorsicornis  n.  sp. 

Plate  XXXVI,  Fig.  16. 

Description. — Of  this  species  we  have  two  varieties,  both  apparently 
rare.  The  Calvert  form,  with  its  single  conical  node  or  spine  near  the 
middle  of  the  posterior  half  of  the  dorsum,  should  be  considered  as  the 
typical  variety.  The  general  aspect  of  the  valves  of  these  two  varieties 
is  greatly  like  that  of  the  associated  C.  martini.  Still  they  may  be  dis- 
tinguished even  without  taking  into  consideration  the  conical  nodes 
which  are  wanting  in  that  species.  Thus,  in  C.  dorsicornis  the  swelling 
of  the  anterior  half  of  the  valves  is  a  little  larger  and  moreover  is  divided 
into  two  parts  by  a  curved  sulcus.  Next  the  posterior  extremity  is  more 
produced  and  compressed  while  the  length  of  the  valve  is  proportionately 
less  and  the  height  of  the  anterior  end  slightly  greater.  Finally,  the 
arrangement  of  the  surface  pits  varies  from  that  generally  obtaining 
in  C.  martini.  These  differences  are  all  of  subordinate  value  and  we 
were  inclined  at  first  to  rank  the  Calvert  form  as  a  variety  under  that 

much  more  abundant  species.    When,  however,  the  second  variety  was 
8 
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secured  it  seemed  a  better  plan  to  regard  the  two  as  representing  a  dis- 
tinct though  closely  related  species.  Perhaps  it  is  worth  while  to  add 
that  C.  dorsicomis  is  a  trifle  smaller  than  average  specimens  of  C. 
marUni. 

Length  of  a  left  valve  0.68  mm.,  height  of  anterior  end  0.39  mm., 
height  of  posterior  end  0.27  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collection, — U.  S.  National  Museum. 

Cythere  dorsicornis  var.  bicornis  n.  var. 
Plate  XXXVIII,  Figs.  32,  33. 

Description. — ^This  variety  differs  from  the  typical  form  of  the  species 
(1)  in  having  two  instead  of  a  single  spine,  the  second  one  being  situ- 
ated near  the  opposite  border  of  the  valve;  (2)  in  having  fewer  surface 
pits,  these  being  restricted  to  the  central  part  of  the  valve  and  mostly 
to  the  posterior  half;  (3)  in  having  two  low  and  inconspicuous  swellings 
on  the  depressed  portion  of  the  dorsal  slope  between  the  dorsal  spine 
and  the  anterocardinal  node;  and  (4)  in  being  smaller. 

Length  0.47  mm.,  greatest  height  0.28  mm. 

This  form  and,  in  a  smaller  degree,  the  typical  variety  of  the  species, 
as  well,  exhibits  certain  features  that  are  more  strongly  developed  in 
C.  baccata,  Jones  and  Sherborn,  from  the  Pliocene  of  England.  Our 
species  probably  is  more  intimately  related  to  this  English  species  than 
appears  at  first  sight,  but  their  specific  distinctness  is  too  obvious  to  be 
questioned. 

Occurrence. — Choptank  Formation.     Pawpaw  Point. 

Collection. — U.  S.  National  Museum. 

Cythere  libnenklausi  n.  sp. 

Plate  XXXVIII,  Pig.  31. 

Description. — This  very  pretty  and  on  the  whole  well  marked  species 
seems  to  be  more  closely  related  to  our  C.  martini  than  to  any  other 
known  to  us.  It  occurs  associated  with  that  species  at  Plum  Point, 
but  is  a  much  less  common  and  even  smaller  fossil.  The  left  valve, 
which  is  usually  a  little  higher  than  the  other  in  species  of  this  type. 
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is  a  trifle  more  elongate  than  the  same  valve  of  C  martini,  but  the 
principal  difference  lies  in  the  marginal  ridge  which  in  that  species  is 
generally  confined  to  the  ends.  In  the  present  species,  however,  the 
ridge  is  distinguishable  also  along  the  ventral  side,  and  moreover  it  is 
a  double  ridge,  to  outer  division  gradually  turning  into  a  narrow  flat- 
tened border  and  thickening  up  again  as  it  passes  along  the  posterior 
edge.  The  inner  division  starts  at  a  small  knob  in  the  anterodorsal 
angle  and  passes  downward  in  a  course  paralleling  the  anterior  edge 
into  the  ventral  region  where  it  bifurcates,  the  lower  division  continuing 
on  and  remaining  parallel  with  the  margin  to  the  postcardinal  angle, 
a  second  bifurcation  occurring  as  it  passes  the  postventral  angle.  The 
inner  divison  of  the  first  bifurcation  diverges  at  first  slowly  and  then 
more  rapidly  in  its  course  to  a  point  lying  a  short  distance  in  front  of 
the  postcardinal  angle  where  it  joins  the  upper  extremity  of  the  more 
nearly  vertical  inner  part  of  the  second  bifurcation.  A  rather  distinct 
though  low  and  broad  swelling  of  the  surface  occurs  on  the  anterior  half 
of  the  surface  and  behind  this  a  second  but  smaller  elevation  is  distin- 
guishable. Between  the  dorsal  edge  and  the  marginal  ridge,  and  also 
between  the  bifurcations  of  the  latter,  the  surface  is  distinctly  pitted, 
the  pits  being  small  and  elongate  and  exhibiting  ^  tendency  to  longi- 
tudinal arrangement. 

Length  of  a  left  valve  0.60  mm.,  greatest  height  of  same  0.31  mm., 
height  of  posterior  extremity  0.20  mm. 

Named  for  Mr.  E.  Lienenklaus,  of  Osnabriick,  Germany,  whose 
*' Monographic  der  Ostrakoden  des  nordwest-deutschen  Tertiars^^  is  a 
very  capable  piece  of  work. 

Occurrence, — Calvert  Formation.     Plum  Point. 

Collection. — U.   S.   National  Museum. 

Cythere  producta  n.  sp. 

Plate  XXXVI,  Pig.  17.     Plate  XXXVIII,  Pigs.  28-30. 

Description. — This  species  agrees  in  its  more  important  characters 
rather  closely  with  C.  martini  and  its  allies,  but  is  distinguished  from 
them  ail  by  its  much  greater  proportional  length,  more  nearly  parallel 
ventral  and  dorsal  edges,  in  having  marginal  spines  at  both  ends  of  the 
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left  valve  as  well  as  the  right  and  in  being  at  least  one-fifth  larger.  Com- 
pared further  with  average  specimens  of  C.  martini,  the  posterior  ex- 
tremity is  much  more  produced  and  compressed,  while  the  marginal 
spines  are  coarser.  The  surface  markings  are  also  coarser,  but  the  ante- 
rior swelling  is  relatively  smaller.  The  specimens  exhibit  some  variety 
in  the  relative  height  of  the  posterior  end,  but  as  a  rule  it  is  nearly  or 
quite  as  great  here  as  across  the  middle  of  the  valve. 

Bosquet  figures  several  related  European  Tertiary  species  but  none  is 
deemed  close  enough  to  require  more  than  ordinary  care  in  discriminat- 
ing our  species.  It  appears  to  be  one  of  the  most  elongate  of  its  section 
of  the  genus.  In  this  respect  as  well  as  in  its  outline  it  is  almost  matched 
by  C,  venustula  described  by  Jones  aad  Sherborn  from  the  Eocene  of 
England,  but  in  all  other  external  features  the  two  forms  are  very  differ- 
ent, so  that  it  is  doubtful  even  that  they  have  any  close  genetic  relations. 

Length  of  left  valve  1.05  mm.,  greatest  height  of  same  0.47  mm., 
length  of  right  valve  0.90  mm.,  greatest  height  of  same  0.40  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  micula  n.  sp. 
Plate  XXXVI,  Figs.  18-20. 

Description. — This  species  also  may  be  said  to  be  rather  closely  related 
to  (7.  martini,  but  it  is  very  constant  in  its  peculiarities  and  clearly  de- 
serves specific  recognition.  Closely  compared  with  that  species  it  is  found 
to  be  constantly  of  much  smaller  size,  with  the  posterior  end  relatively 
narrower,  the  marginal  rim  much  thinner,  causing  the  surface  of  the 
valves  to  appear  more  uniformly  convex,  and  the  pitting  of  the  surface 
much  finer.  Furthermore,  the  surface  swellings  are  relatively  broader 
and  so  placed  that  a  slight  central  depression  is  left  that  has  no  parallel 
in  C.  martini.  Both  ends  of  the  left  valve  bear  an  extremely  delicate 
fringe  of  spines.  Such  spines,  however,  have  not  been  observed  on  the 
right  valve. 

This  is  the  smallest  species  of  the  genus  known  to  us,  and  on  this 
account,  though  not  uncommon,  easily  overlooked. 

Length  0.5  mm.  to  0.58  mm.,  height  0.27  mm.  to  0.3  mm. 
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Occurrence. — Calvert     Formation.    Plum    Point.    Also    in    the 
Chesapeake  Group  of  Virginia,  on  the  James  River  and  at  Yorktown. 
Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  exanthemata  n.  sp. 
Plate  XXXVI,  Pigs.  1-5. 

Description. — Carapace  oblong  subquadrate  or  elongate  subovate, 
obliquely  rounded  at  the  ends,  the  greater  curvature  and  prominence  in 
both  cases  being  in  the  ventral  half.  Entire  outline,  excepting  the 
straight  or  slightly  concave  ventral  edge,  fringed  with  flattened  spines, 
those  along  the  dorsal  edge  being  of  larger  size  than  those  on  the  ends. 
Posterior  end  compressed  and  carrying  a  double  series  of  spines,  the 
outer  row  sometimes  occupying  a  low  marginal  ridge.  Anterior  end  with 
a  thick  border  or  marginal  ridge  within  the  spiny  fringe,  but  this  ridge 
also  breaks  up  into  node-like  spines  in  its  lower  third.  Surface  of  valves 
between  these  two  end  ridges  covered  with  fifteen  to  eighteen  large  irreg- 
ular blunt  spines  or  excrescences.  These  spines  may  at  first  sight  seem 
to  be  arranged  wholly  without  regard  to  any  system,  but  on  closer  in- 
spection they  arrange  themselves  into  three  longitudinal  rows,  a  rather 
irregular  one  projecting  over  the  dorsal  line,  a  second  regular  series  be- 
ginning with  the  nodes  on  the  lower  end  of  the  anterior  marginal  ridge 
and  continuing  in  an  increasing  curve  across  the  ventral  and  posterior 
slopes,  and  a  third  and  much  less  regular  row  lying  between  the  other 
two.  Several  of  the  nodes  of  the  middle  series  are  grouped  on  the  sum- 
mit of  a  broad  anterior  swelling  of  the  valves.  Hingement  strong,  typical 
for  the  genus.     The  interior  marginal  plate  is  usually  wide. 

This  extremely  nodose  and  spiny  carapace  belongs  to  a  section  of 
the  genus  of  which  one  extreme  is  represented  by  our  C.  martini  and 
C.  prodiLcta  and  the  other  led  up  to  by  numerous  Tertiary  species  figured 
by  Bosquet  and  ending  in  species  that  Jones  has  included  in  his  subgenus 
Cythereis.  We  believe,  however,  that  Cythereis  should  be  restricted  to 
the  C.  ceratoptera  section,  of  which  our  C.  cornuta  var.  americana  is  a 
good  example,  and  the  C.  exanthemata  section  left  with  Cythere  until  the 
time  shall  have  arrived  when  a  thorough  revision  of  the  family  is  possible. 
The  monographic  work  upon  which  the  writers  are  engaged,  it  is  hoped. 
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may  result  in  a  more  natural  and  serviceable  classification  of  the  fossil 
species  than  the  one  now  in  use. 

There  is  no  described  American  species  with  which  C.  exanihemaia 
might  be  compared.  Of  numerous  European  allies,  among  which  C 
acvleaia  and  C.  formosa  of  Bosquet  are  perhaps  the  closest,  none  is  so 
coarsely  tuberculated. 

Dimensions  of  an  average  left  valve:  greatest  length  0.9  mm.,  greatest 
height  of  anterior  half  0.5  mm.,  height  just  beneath  postcardinal  angle 
0.38  mm. 

Occurrence. — Choptank  Formation.  Pawpaw  Point.  Calvert  For- 
mation. Plum  Point.  Also  in  the  Chesapeake  Group,  on  the  James 
River,  and  at  Yorktown. 

Collections. — ^TJ.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  rugipunctata  n.  sp. 
Plate  XXXVIII,  Figs.  16-17. 

Description. — This  species  is  too  much  like  the  preceding  C.  exanthe- 
mata to  require  detailed  description.  Compared  with  that  species  it  is 
distinguished  at  once  by  its  peculiar  surface  marking,  which  is  a  com- 
bination of  irregular,  twisted  or  wrinkled  plications,  commonly  arranged 
vertically  across  the  posterior  half  of  the  valves — and  unequal  though 
usually  rather  large  pits  between  the  plications.  Another  striking  dif- 
ference is  brought  out  in  comparing  the  outlines  of  the  valves  of  the  two 
species.  In  C.  exanthemata  all  of  the  margins  except  the  central  part 
of  the  ventral  portion,  or  it  may  be  its  greater  part,  is  lined  with  a  row 
of  spines  producing  a  dentate  outline.  In  C.  rugipunctata,  on  the  con- 
trary, marginal  spines  occur  only  at  the  ends  of  the  valves,  the  posterior 
end  having  three  or  four  and  the  anterior  margin  about  the  same  number. 

Length  of  a  left  valve  0.71  mm.,  height  at  anterodorsal  angle  0.38 
mm.,  height  at  posterodorsal  angle  0.31  mm.,  thickness  of  single  valve 
0.20  mm. 

Occurrence. — Chesapeake  Group.  James  River,  Va.  Probably  also 
in  Maryland. 

Collection. — U.  S.  National  Museum. 
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Cythere  evax  n.  sp.  * 

Plate  XXXVI,  Pigs.  6-8. 

Description. — Right  valves  somewhat  obliquely  subovate,  the  middle 
halves  of  the  dorsal  and  ventral  edges  nearly  straight  or  very  slightly 
arcuate,  the  cardinal  angles  rounded.  Left  valves  differ  in  having  more 
pronounced  cardinal  angles,  the  anterior  one  especially  being  much  more 
prominent  and  thicker,  and  in  the  greater  length  and  straightness  of  the 
dorsal  margin.  Both  valves  are  decidedly  narrower  behind  than  in  front. 
Entire  surface  of  valves  coarsely  spinulose  and  pitted  between  the  spines. 
The  middle  of  the  valves  exhibits  a  more  or  less  distinct  vertical  depres- 
sion, separating  an  undefined  swelling  just  in  front  of  it  from  two  more 
ridge-like  prominences  lying  just  behind  it.  Of  the  latter  the  lower  one 
is  the  longer,  and  usually  is  prolonged  anteriorly  beneath  the  broader 
anterior  swelling.     Between  this  ridge  and  the  ventral  edge  there  is  a 

furrow. 

The  only  described  species  known  to  us,  having  close  relations  to 
C  evax  is  the  (7.  lyelliana  Bosquet,  from  the  Eocene  of  Belgium.  The 
typical  form  of  our  species,  however,  is  much  shorter  and  differs  decidedly 
in  the  character,  form,  and  marking  of  the  swellings  occupying  the  cen- 
tral part  of  the  valves.  The  following  var,  oblongtda  agrees  much  better 
in  its  outline  with  the  Belgian  species>  but  differs,  like  the  typical  variety, 
in  the  lesser  development  of  the  anterior  swelling  and  in  the  extension 
of  the  spinous  surface  ornament  over  the  swelling.  Bosquet  represents 
the  latter  as  perfectly  smooth. 

Length  of  a  left  valve  0.78  mm.,  greatest  height  of  same  0.49  mm.  In 
an  average  right  valve  of  the  same  length  the  height  is  about  0.46. 

Occurrence. — Calvert  Formation.  Plum  Point.  Also  in  the  Ches- 
apeake Group  at  Yorktown,  Va. 

Collections. — ^U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  evax  var.  oblongula  n.  var. 

Plate  XXXVI,  Pigs.  9-10. 

Description. — This  variety  is  distinguished  from  the  typical  form  of 
C.  evax  by  the  much  greater  length  of  its  valves  and  in  the  more  nearly 
equal  height  of  their  two  ends,  this  greater  equality  of  the  ends  being 
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particularly  striking  when  right  valves  are  compared.  In  consequence  of 
these  diflPerences  the  whole  outline  assumes  a  diflferent  shape  so  that  it 
would  be  described  as  oblong  subquadrate  instead  of  subovate.  The  sur- 
face swelling  and  ornament  are  about  the  same  in  the  two  varieties. 

Length  of  right  valve  0.84  mm.,  greatest  height  of  same  0.42  mm., 
length  of  left  valve  0.90  mm.,  greatest  height  of  same  0.48  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythere  spiniplioata  n.  sp. 
Plate  XXXVIII,  Pig.  18. 

Description. — Valves  moderately  convex,  subovate,  the  anterior  end 
somewhat  oblique  and  a  fifth  or  only  a  sixth  wider  than  the  posterior 
end ;  entire  outline,  excepting  the  central  part  of  the  ventral  edge,  den- 
ticulate, the  anterior  edge  being  provided  with  a  double  row  of  flattened 
spines;  surface  roughly  echinulate,  the  spines  irregularly  disposed  or 
covering  the  sides  and  crests  of  very  irregular  but  on  the  whole  vertically 
arranged  plications.  In  certain  lights  the  latter  appear  twice  inter- 
rupted, this  appearance  being  due  to  a  low  longitudinal  central  ridge  and 
two  narrow  sulci  defining  it  that  in  other  lights  are  obscured  by  the  plica- 
tions. 

Length  of  a  right  valve  0.90  mm.,  greatest  height  of  same  (across 
anterior  end)  0.49  mm.,  thickness  of  same  about  0.25  mm. 

The  rough  surface  and  general  aspect  of  this  species  is  such  that  it 
could  not  for  a  moment  be  confounded  with  any  of  the  known  American 
forms,  excepting  possibly  our  C.  evax  oblongvla.  There  are,  however, 
several  species  in  Tertiary  and  later  deposits  of  Europe  with  which  it 
might  be  compared,  notably  C.  scabropapulosa  Jones,  from  the  Eocene  of 
England,  and  C.  scabra  Miinster,  from  the  Miocene  of  Germany  and 
Prance.  Still,  our  species  seems  sufiiciently  distinct  to  render  detailed 
comparisons  unnecessary.  In  C.  evax  the  surface  ornament  is  not  the 
same,  though  somewhat  similar,  and  the  central  ridge  is  more  prominent 
and  broken  up  into  two  parts.  Beneath  it  there  is  another  ridge  that  has 
no  counterpart  in  C.  spiniplicata. 

Occurrence. — Calvert  Formation.    Plum  Point  (Rare). 

Collection. — U.  S.  National  Museum. 
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CytHERE   (?)    SHATTUOKI  n.  Sp. 

Plate  XXXVIII,  Fig.  10. 

Description. — ^Valves  rather  strongly  convex  in  the  ventral  portion,  sub- 
trapezoidal  in  outline,  the  dorsal  angles  very  obtuse,  the  anterior  mar- 
gin obliquely  rounded  and  somewhat  truncate,  the  posterior  end  smaller, 
drawn  out  below  so  that  the  extremity  is  very  sharply  rounded  and  the 
outline  from  that  point  to  the  postdorsal  angle  only  very  slight  con- 
vex; dorsal  margin  short,  nearly  straight,  ventral  edge  long  and  straight 
excepting  a  slight  protrusion  just  behind  the  mid-length;  anterior  end 
with  a  narrow  flattened  border;  no  spines  of  any  sort.  Surface  some- 
what tumid  in  the  median  ventral  region,  slightly  depressed  centrally  and 
posteriorly,  sloping  more  gradually  toward  the  anterior  and  dorsal  mar- 
gins.    Ornament  consisting  of  small,  widely  separated  pits. 

Length  of  a  left  valve  0.63  mm.,  greatest  height  of  same  0.32  mm., 
greatest  thickness  of  same  0.17  mm. 

This  species  resembles  several  of  the  species  referred  to  Cytherideis 
in  this  work,  and  when  the  hinge,  which  is  not  cleariy  shown  in  the  speci- 
mens so  far  obtained,  is  better  known  it  may  become  necessary  to  remove 
it  to  that  or  one  of  the  other  genera  of  the  family — perhaps  Cytherop- 
teron.  Comparing  C.  shattucki  with  our  Cytherideis  ashermani  and 
6".  longula  it  may  be  distinguished  at  once  by  its  ventral  swelling.  From 
the  former  it  diflEers  further  in  its  more  acuminate  posterior  extremity, 
and  from  the  latter  by  its  shorter  form.  The  surface  punctae,  finally, 
are  smaller  and  more  distant  than  in  either  of  the  species  that,  so  far  as 
we  know,  resemble  it  most. 

Named  for  Dr.  George  Burbank  Shattuck,  of  the  Maryland  Geological 
Survey. 

Occurrence. — Choptank  Formation.    Pawpaw  Point. 

Collection. — IT.  S.  National  Museum. 

Genus  CYTHEREIS  Jones. 

Cythere  cornuta    (Roemer). 

Cytherina  cornuta  Roemer,  1888,  Neues  Jahrb.  f.  Minerl.,  p.   518,  pi.  vi,  fig.  81;  — 

Reuss,  1845,  Verstein.  bohm.  Kreideform.,  I,  p.  105,  pi.  24,  fig.  20. 
Cythere  cornuta  Bosquet,  1850,  Desc.  d.  Entomost.  Fobs.  d.  Terr.  Tert.  de  Ia;Fr.  et 

Belg.,  p.  117,  pi.  vi,  figs.  4a,  b,  c,  d,ReuBa,  1855;  Egger,  1858;  Speyer,  1863; 

Lienenklaus,  1894. 
Cythereit  cornuta  Jones,  1856,  Monog.  Tert.  Entomost,  Paleontogr.  Soc,  p.  89,  pi. 

iv,  fig.  19,  and  pi.  y,  figs.  15a,  15b. 
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Cythereis  coenuta  var.  AMERICANA  n.  var. 
Plate  XXXVII,  Figs.  29-33. 

Description, — Carapace  obliquely  subquadrate,  the  dorsal  margin 
straight  and  equaling  a  little  more  than  half  the  entire  length,  the  ven- 
tral edge  straight  in  the  middle  and  at  the  ends,  curving  more  rapidly 
into  the  anterior  margin,  which  is  most  prominent  in  the  lower  half,  than 
into  the  posterior  outline.  The  latter  is  the  most  prominent  at  a  point 
about  a  third  of  the  height  of  the  left  valve  beneath  the  line  of  the  dorsal 
edge,  and  from  this  point  the  outline  turns  anteriorly,  at  first  at  a  right 
angle,  then  with  a  gentle  upward  curve  on  to  the  well  defined  post- 
cardinal  angle.  The  anterocardinal  angle  is  sometimes  indistinct  and 
always  blunter  than  the  posterior  angle.  The  right  valve  differs  from 
the  left  principally  in  this,  that  both  of  the  cardinal  angles  are  indis- 
tinct. Both  valves  bear  a  fluted  crest,  always  divided  about  its  mid- 
length,  along  the  cardinal  margin ;  and  a  ventral  ridge  that  begins  about 
the  middle  of  the  anterior  margin  with  a  gradually  coalescing  series  of 
spines  and  continues  to  rise  posteriorly  until  it  terminates  in  a  promi- 
nent sharp  spine,  projecting  obliquely  downward  and  baclnvard,  about 
one-third  of  the  length  of  the  valve  from  the  posterior  extremity.  The 
inner  slope  of  this  ridge  is  fluted  like  the  dorsal  crest.  From  the  ter- 
minal spine  the  ridge  turns  upward  toward  the  postcardinal  angle,  grad- 
ually growing  obsolete  before  reaching  it.  Two-thirds  of  the  distance 
intervening  between  the  two  points  are  marked  by  prominences,  the  first 
being  a  rather  prominent  node,  the  second  much  more  obscure.  The  com- 
pressed posterior  end  terminates  in  a  series  of  strong  spines,  six  on  the 
left  valve  and  five  on  the  right,  while  a  fringe  of  smaller  spines  forms 
the  anteroventral  edge.  Surface  of  valves  smooth  and  depressed  be- 
tween the  marginal  ridges,  the  valves  being  on  the  whole  very  shallow. 

Length  of  a  relatively  short  left  valve  1.10  mm.,  greatest  height  of 
same  0.60  mm. ;  length  of  a  proportionally  long  valve  1.20  mm.,  greatest 
height  of  same  0.58  mm.  Height  at  posterior  and  anterior  angles  of 
cardinal  margin  respectfully  as  nine  is  to  twelve,  or  four  is  to  five. 

These  American  specimens  are  too  near  the  common  European  Ter- 
tiary C.  comuta  (Roemer)  to  be  distinguished  specifically,  but  they 
exhibit  sufficient  minor  differences  to  justify  the  subordinate  name  above 
proposed. 
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Occurrence. — Calvert  Formation.  Plum  Point.  Chesapeake  Group. 
James  Eiver  and  Yorktown,  Va. 
Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cythereis  alaios  n.  sp. 
Plate  XXXVIII,  Figs.  34-36. 

Description. — Carapace  rather  elongate,  somewhat  acuminate-subovate, 
the  anterior  half  about  one-third  wider  than  the  posterior;  dorsal  and 
ventral  margins  nearly  straight,  anterior  outline  broadly  rounded,  the 
dorsal  angle  indefinite;  posterior  edge  most  prominent  near  the  middle, 
the  lower  half  rounding  regularly  up  from  the  ventral  margin,  the  upper 
half  distinctly  concave  and  sloping  strongly  forward  to  the  obtusely 
angular  posterocardinal  angle.  Excepting  the  dorsal  halves  of  both  the 
anterior  and  posterior  edges  the  rest  of  the  outline  is  fringed  with  flat- 
tened spines,  of  which  those  along  the  dorsal  edge  and  one  on  each  side 
of  the  middle  of  the  ventral  edge  are  much  larger  than  the  others.  Of 
the  five  or  six  spines  along  the  dorsal  edge  the  one  just  in  front  of  the 
postcardinal  angle  is  the  largest  and  most  prominent,  especially  in  a 
view  of  the  back.  Valves  on  the  whole  appearing  compressed,  but  ex- 
hibiting a  broad  swelling  that  takes  up  most  of  the  anterior  half  of  the 
surface,  while  behind  it  and  beneath  its  center  there  is  a  wing-like  ridge 
the  crest  of  which  is  broken  up  into  four  or  five  unequal  spines  directed 
obliquely  downward  and  forward.  Posterior  fourth  of  surface  depressed, 
with  a  small  tubercle  near  the  postdorsal  angle.     Surface  smooth. 

Length  of  a  left  valve  0.34  mm.,  greatest  height  of  same  0.50  mm., 
thickness  at  anterior  swelling  0.18  mm.,  to  summit  of  ventral  ridge 
0.22  mm. 

The  low  swelling  of  the  anterior  half  of  the  valves  brings  this  well- 
marked  species  into  comparison  with  Bosquef  s  Cythere  dumontiana,  with 
which  it  agrees  rather  closely  also  in  outline  and  in  the  length  of  the 
spiny  ventrolateral  alation.  That  species,  however,  diflPers  in  wanting 
the  marginal  spines  on  the  ventral  and  anterior  edges,  and  in  this  respect 
our  species  agrees  very  closely  with  C.  fimbriata  Miinster,  which  Lienen- 
klaus  says  is  the  same  as  Cythere  ceratoptera  Bosquet.  C.  alaris  there- 
fore appears  to  occupy  an  intermediate  position  between  the  two  Euro- 
pean species  mentioned. 
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Occurrence. — Chesapeake  Group.  James  River,  Va.  Probably  also 
in  Maryland. 

Collection. — ^U.  S.  National  Museum. 

Genus  CYTHERIDEA  Bosquet. 

'  Cytheridea  subovata  n.  sp. 

Plate  XXXVII,  Figs.  1-8. 

Description. — Carapace  apparently  somewhat  variable  in  outline,  sub- 
ovate,  a  little  narrower  posteriorly  than  anteriorly;  the  ventral  outline 
less  arcuate  than  the  dorsal.  Eight  valve  narrower  than  the  left,  both 
its  ventral  and  dorsal  edges  being  overlapped;  lower  half  of  anterior 
margin  usually  carrying  six  to  eight  small  spines,  diminishing  in  size 
downwardly,  while  only  three  or  four  similar  spines  occur  on  the  post- 
ventral  comer.  No  spines  have  been  observed  on  the  left  valve.  Sur- 
face of  valves  usually  nearly  evenly  convex  and  appearing  quite  smooth, 
but  on  close  inspection  a  few  very  small  scattered  punctse  may  be  ob- 
served. 

The  specimens  before  us  indicate  two  varieties  that,  should  they  prove 
constant  enough,  may  later  on  be  distinguished.  Of  the  one  we  have 
seen  only  the  right  valve  shown  in  fig.  1  on  plate  XXXVII.  This  differs 
from  the  typical  form  in  the  more  uniform  curve  and  relative  bluntness 
of  the  posterior  outline,  and  in  the  obtusely  conical  instead  of  almost 
uniformly  convex  elevation  of  the  surface. 

The  second  variety  seems  to  be  normal  in  all  respects  save  that  the 
left  valves,  which  alone  we  have  observed,  are  considerably  narrower. 

The  crenulated  hinge,  as  well  as  all  other  characters  of  the  valves  of 
this  species,  very  clearly  indicate  Cytheridea,  but  it  does  not  appear  to 
have  very  close  aflSnities  with  any  of  the  described  species  of  the  genus. 
In  a  broad  way  these  fall  into  two  groups,  the  first,  including  such  forms 
as  C.  miilleri,  C.  debilis  and  C.  sorbyana,  being  characterized  by  an  acu- 
minate posterior  extremity,  while  the  second,  embracing  such  species 
as  C.  perforata,  C.  pinguis  and  C.  incrassata,  the  posterior  end  is  blunt 
and  the  anterior  end  so  wide  that  the  outline  is  subtriangular,  C.  subovata 
evidently  occupies  an  intermediate  position  though  its  aflBnities  probably 
are  with  the  second  group  rather  than  the  first. 
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Length  of  a  typical  left  valve  0.58  mm.,  height  of  same  0.50  mm., 
length  of  a  t3rpical  right  valve  0.93  mm.,  height  of  same  0.50  mm.,  thick- 
ness of  perfect  carapace  0.40  mm.,  length  of  left  valve  of  a  narrow  variety 
0.90  mm.,  height  of  same  0.47  mm.,  length  of  right  valve  of  the  short 
variety  0.78  mm.,  height  of  same  0.47  mm. 

Occurrence, — Calvert  Formation.    Plnm  Point. 

Collections. — TJ.  S.  National  Museum,  Maryland  Geological  Survey. 

CyTHERIDEA   (  ?)    CHESAPEAKENSIS  n.  sp. 

Plate  XXXVII,  Fig.  9. 

Description, — Eight  valve  ovate-subtriangular,  obtusely  acuminate  pos- 
teriorly, the  dorsum  arcuate  and  curving  gradually  into  the  anterior  out- 
line, which  is  rather  narrowly  rounded  in  the  lower  half ;  ventral  margin 
straight  in  the  anterior  half  and  gently  arcuate  posteriorly.  Surface 
rather  strongly  convex  in  the  posterior  half,  sloping  more  gently  forward. 
Ornament,  consisting  of  small  pits  arranged  in  six  or  seven  curved  longi- 
tudinal rows,  almost  confined  to  the  postventral  third.  Posterior  ex- 
tremity with  a  fringe  of  five  or  six  small  spines.  Anterior  edge  with  a 
narrow  but  sharply  defined  flat  border.  Test  very  thin.  Hingement  not 
satisfactorily  determined,  but  it  is  certainly  not  like  that  of  a  true 
Cythere.  The  cardinal  edge  looks  like  that  of  a  Cytheridea,  but  we 
failed  to  make  out  the  denticles  if  these  are  really  present.  Possibly  the 
species  belongs  to  Cytherideis.    Left  valve  unknown. 

We  are  not  entirely  satisfied  that  the  valve  above  described  may  not 
turn  out  to  be  the  right  valve  of  a  species  of  Cythere  like  our  C.  porcella, 
but  as  the  hinge,  which  appears  to  be  in  good  condition,  presented  not  a 
sign  of  the  terminal  teeth  and  sockets  observed  in  that  and  all  other 
species  of  Cythere,  we  felt  obliged  to  classify  the  specimen  in  accordance 
with  its  known  characteristics. 

Length  of  a  right  valve  0.8  mm.,  greatest  height  of  same  0.43  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — ^TJ.  S.  National  Museum,  Maryland  Geological  Survey. 
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Genus  CYTHERIDEIS  Jones. 

Cytherideis  ashermani  n.  sp. 
Plate  XXXVII,  Figs.  10-16. 

Description. — Carapace  moderately  elongate,  considerably  wider  pos- 
teriorly than  anteriorly;  ventral  outline  nearly  straight,  ends  narrowly 
rounded  and  most  prominent  beneath  the  midheight,  above  curving  to- 
ward the  cardinal  edge  which  is  more  gently  arcuate.  Ventral  edge  of 
right  valve  slightly  sinuate.  Surface  rather  coarsely  punctate,  the 
punctflB  having  no  very  striking  arrangement  though  they  often  form 
irregular  rows  on  the  dorsal  slope.  On  the  longer  specimens  they  con- 
stitute less  of  a  feature  than  on  the  smaller  examples. 

Hingement  consisting  of  a  slight  central  overlap  by  the  right  valve 
and  thin  terminal  bars  that  fit  into  corresponding  sulci  in  the  cardinal 
edge  of  the  left  valve. 

This  species  compares  perhaps  best  with  Cytherideis  trigonalis  Jones, 
but  is  readily  distinguished  by  its  smaller  size,  more  elongate  form,  more 
obtuse  cardinal  angles,  and  coarser  markings. 

The  specific  name  is  derived  from  that  of  Mr.  George  Asherman,  of 
Cincinnati,  Ohio,  who  has  for  years  spent  much  time  in  the  collection  of 
these  minute  Crustacea  and  to  whom  we  are  indebted  for  disinterested 
aid  in  the  laborious  task  of  picking  specimens  from  our  washings. 

Length  of  a  very  large  and  unusually  elongate  right  valve  0.94  mm., 
greatest  height  of  same  0.44  mm.,  corresponding  dimensions  of  a  small 
right  valve  0.62  mm.  and  0.31  mm.,  length  of  a  rather  large  left  valve 
0.80  mm.,  greatest  height  of  same  0.41  mm.,  thickness  of  a  complete  cara- 
pace, having  a  length  of  0.85  mm.,  about  0.3  mm. 

Occurrence. — Calvert  Formation.  Plum  Point.  Also  in  the  Ches- 
apeake Group  at  Yorktown,  Virginia. 

Collections. — XI.  S.  National  Museum,  Maryland  Geological  Survey. 

Cytherideis  cylindrica  n.  sp. 

Plate  XXXVII,  Fig.  17. 

Description. — Carapace  very  frail,  elongate,  cylindrical,  with  rounded 
and  nearly  equal  ends;  ventral  outline  straight,  dorsal  very  gently  arcu- 
ate.    A  narrow  marginal  rim  -on  the  ends.     Surface  finely  reticulate. 
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This  is  the  most  fragile  of  the  Ostracoda  occurring  in  the  Plum  Point 
washings.  Its  valves  are  always  separated  and  they  are  not  only  difficult 
to  mount  without  breaking,  but,  on  account  of  the  approximate  quality 
of  their  ends,  it  is  also  difficult  to  distinguish  the  right  from  the  left. 
The  obtuse,  subequal  ends,  the  cylindrical  form  fragile  test  and  reticu- 
late ornament  constitute  a  combination  of  characters  not  possessed  by 
another  species  of  the  genus  known  to  us.  It  is  probably  nearest  our 
Cytherideis  longula. 

Length  0.9  mm.,  greatest  height  0.37  mm. 

Occurrence, — Calvert  Formation.     Plum  Point.     (Not  common.) 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cytherideis  sub^qualis  n.  sp. 
Plate  XXXVII,  Fig.  28. 

Description, — Carapace  elongate  subreniform,  with  rounded,  approxi- 
mately equal  ends,  distinctly  arcuate  dorsum  and  slightly  sinuate  ven- 
tral outline.  Left  valve  overlapping  the  right  along  the  ventral  margin. 
Test  strong,  surface  sparsely  pitted. 

The  general  aspect  of  the  closed  carapace  of  this  species  is  decidedly 
like  that  of  a  Bythocypris,  and  we  deem  it  quite  possible  that  its  rela- 
tions are  with  that  family  rather  than  the  Cytheridce,  Still,  considering 
the  rather  close  agreement  in  external  characters  exhibited  between  it 
and  the  following  two  species,  whose  hingement  is  known  to  be  in  ac- 
cordance with  that  of  Cytherideis,  we  have  considered  ourselves  justified 
in  assuming  provisionally  that  the  same  type  of  hingement  pertains  also 
to  C.  subcequalis.  Compared  with  described  Tertiary  species  there  is 
none  known  to  us  from  which  it  may  not  be  distinguished  with  ease. 

Length  0.88  mm.,  height  0.37  mm.,  thickness  0.35  mm. 

Occurrence, — Calvert  Formation.     Plum  Point  (Eare). 

Collections, — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Cytherideis  semicircularis  n.  sp. 

Plate  XXXVII,  Figs.  18-20. 

Description, — Carapace  nearly  semicircular  in  outliiie,  the  ventral 
border  straight,  the  ends  abruptly  rounded.    Left  valve  the  larger,  form- 
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ing  a  alight  dorsal  and  a  longer  ventral  overlap.  Greatest  thickness  of 
carapace  just  behind  and  a  little  below  the  middle.  Surface  closely 
pitted. 

Distinguished  by  its  semicircular  outline. 

Length  of  entire  carapace  0.84  mm.,  greatest  height  of  same  0.40  mm., 
thickness  of  same  0.37  mm.,  length  of  a  right  valve  0.75  mm.,  height  of 
same  0.35  mm. 

Occurrence, — Choptank  Formation.  On  Peach  Blossom  Creek,  3 
miles  southwest  of  Easton.     Calvert  Formation.     Plum  Point. 

Colhctions, — ^TJ.  S.  National  Museum,  Maryland  Geological  Survey. 

Cytherideis  longula  n.  sp. 
Plate  XXXVII,  Figs.  21-27. 

Description, — Carapace  elongate,  subcylindrical,  slightly  curved,  the 
ventral  outline  straight,  the  dorsal  gently  arcuate,  the  ends  rounded,  the 
posterior  one  much  narrower  than  the  anterior.  Eight  valve  the  smaller, 
more  arcuate  dorsally  than  the  left  and  very  gently  sinuate  ventrally. 
Left  valve  with  a  sharply  defined  though  narrow  marginal  rim  on  the 
anterior  end;  right  valve  with  a  similar  flattened  border  on  both  ends. 
Surface  pitted  or  reticulated,  some  variation  in  the  size  and  distribution 
of  the  pits  being  shown  among  the  abundant  specimens  before  us.  Hinge- 
ment  as  demanded  by  the  genus. 

Distinguished  from  C  sitbceqtiaUs  by  its  greater  length,  unequal  ends 
and  marginal  rims.  C,  semidrcularis  is  shorter,  a  little  thicker  and  dif- 
ferently outlined  in  lateral  and  ventral  views.  C,  cylindrica  has  wider 
and  more  equal  ends,  a  finer  surface  reticulation,  and  a  less  arcuate  dor- 
sal edge.  The  general  aspect  of  C.  longula  is  also  very  similar  to  that  of 
the  Eocene  Bythocypris  parilis  Ulrich,  but  there  are  recognizable  differ- 
ences in  their  respective  outlines,  the  dorsum  of  the  Bythocypris  being 
more  arcuate  and  its  ends  more  equal  and  without  the  flattened  borders 
which  are  always  present  on  the  valves  of  C.  longula.  The  reticulation 
or  pitting  of  the  surface  also  is  a  more  conspicuous  feature  in  the  latter. 

Length  of  entire  carapace  0.90  mm.,  greatest  height  of  same  0.36  mm., 
thickness  of  same  0.33  mm.,  length  of  a  left  valve  0.95  mm.,  greatest 
height  of  same  0.37  mm.,  length  of  a  right  valve  0.90  mm.,  greatest 
height  of  same  0.34  mm.  • 
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Occurrence. — Choptank  Formation.  On  Peach  Blossom  Creek,  3 
miles  southwest  of  Easton.  Calvert  Formation.  Plum  Point  and 
Church  Hill. 

Collection. — ^U.  S.  National  Museum. 

Genus  CYTHEROPTERON  G.  O.  Sars. 

Cytheropteron  nodosum  n.  sp. 
Plate  XXXVIII,  Figs.  37-40. 

Description. — Of  this  remarkable  species  a  single  right  valve  only  has 
been  observed.  It  is  strongly  but  very  irregularly  convex,  with  a  low 
and  broad  swelling  in  the  anterior  half,  another  large  protuberance  in 
the  postcardinal  fourth,  a  third  smaller  node  just  within  the  depressed 
and  somewhat  produced  posterior  extremity,  and  a  fourth,  wing-like 
prominence,  that  attains  a  greater  altitude  than  the  other  nodes,  on  the 
posterior  end  of  a  well-defined  ventral  ridge.  In  addition  to  these  there 
is  a  small  spine  near  the  posteroventral  angle  and  a  small  knob  just 
within  the  anterodorsal  angle.  The  outline  is  elongate,  subtrapezoidal, 
the  ends  subequal,  with  the  anterior  slightly  the  wider,  obliquely  trun- 
cate, converging  dorsally.  The  ventral  outline  is  gently  convex  and 
slightly  overhung  by  the  posterior  third  of  the  ventral  ridge.  The  dorsal 
outline  is  slightly  concave,  the  concavity  being  due  chiefly  to  the  pro- 
jection of  the  postcardinal  node.  The  central  part  of  the  surface  is 
depressed,  forming  a  broad  though  not  sharply  defined  sulcus.  A  sharply 
outlined,  bevelled  border  encloses  the  ends,  the  posterior  border  continu- 
ing forward  to  about  the  middle  of  the  ventral  edge  where  the  bevel  is 
reversed  and  turned  inward  to  form  the  small  concave  area  that  is  more 
or  less  readily  distinguishable  on  the  majority  of  the  Ostracoda  of  this 
family.  The  anterior  border  does  not  meet  the  border  coming  from  the 
opposite  end  but  passes  on  above  it  as  an  impressed  line  which  gradually 
becomes  obsolete  a  short  distance  behind  the  middle  of  the  ventral  side. 
The  surface  ornament  consists  of  somewhat  scattered  pits  of  moderate 
size. 

Length  of  a  right  valve  0.68  mm.,  height  of  both  ends  each  about  0.30 
mm.,  greatest  thickness  about  0.25  mm. 

The  rudely  nodose  or  hummocky  surface  of  the  valves  of  this  species 
9 
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will  aerye,  we  believe,  in  rJiatingniflhiTig  it  from,  all  other  deaeribed  fozma 
of  the  genua.  Conesponding  prDtnberEnoee  axe  indicated  in  two  of 
LienenklauB^  spedea  from  the  Miocene  and  Upper  Oligooene  of  Gter* 
many,  viz.,  in  (7.  deniiculaium  very  faintly,  in  (7.  caudatum  more  dis- 
tinctly. This  indication,  however,  consiats  of  little  more  than  what  may 
be  produced  by  the  development  of  a  median  sulcus,  so  that  there  is  still 
left  a  coTimderable  gap  b^ween  tfaem  and  Gf.  noioaum.  Some  lesem* 
blance  is  noted  in  comparing  C.  nodosum  with  Cythere  harrisioMt  Jones, 
but  we  are  not  prepared  to  say  that  it  indicates  genetic  relationship.  How- 
ever that  may  be,  there  can  be  no  qneetion  concerning  the  specific  dis- 
tinctness of  the  two  forms. 

Occurrence. — Cttrhafeake  GtHOITP.    James  Hiver,  Ya.    Probably  also 
in  Maryland. 

Collection. — U.  9.  N^ational  Mnsenm. 


SUBKINGDOM   iVlvJ  LL  U  O  V.^  A. 

Class  CEPHALOPODA. 

Subclass  TETRABRANCHIATA. 

Order  NAUTILOIDEA. 

Suborder  ORTHOCHOANITES. 

Family  NAUTILlD/t 

Genus  NAUTILUS  Linne. 

ITAirrrLua  (?)  ap. 

Plate  XXXES;  Kg.  1. 

A  single  fragment  repres«iting  the  peripheral  portion  of  a  aeptmn 
a  large  STantiloid  form  has  been  fomid. 

Length,  30  mm. ;  width,  25  mm. ;  depth,  6  ttitti  ;  thicfcaess,  1.3  mm 

Occurrence, — Calvbrt  Forscation^.    Plum  Point 

Collection, — Cornell  Universitv. 
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Class  GASTEROPODA. 

Subclass  EUTHYNEURA. 
Order  OPISTHOBRANCHIATA. 

Suborder  TECTI BRANCH  1  ATA. 

Family  ACT/«0N1D^. 

Genus  ACT/EON  Montfort. 

Action  OTt>iDES  Conrad. 
Plate  XXXIX,  Fig.  2. 

Acteon  ovoides  CoDrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  yoL  vi,  Ist  ser.,  p.  237, 

pL  iz,  fig.  24. 
ActcBon  ovoides  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  186. 
Actoeon  ovoides  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p.  570. 
Actceon  ovoides  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  18. 
Tomatella  ovoides  Meyer,  1888,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zl,  p.  170. 
Aciceon  ovoides  Harris,  1893,  Amer.  Jonr.  Sci.,  ser.  iii,  vol.  zlv,  p.  28.     Not  Actoeon 

ovoides  Whitfield  {A.  ovoidea  Oabb)  =  Avellana  ovoidea. 

Description. — "  Shell  ovate,  smooth,  polished,  transversely  striated ; 
spire  short  and  conical ;  aperture  more  than  half  the  length  of  the  shell ; 
suture  deeply  impressed.  The  striae  are  about  twenty  in  number  on  the 
large  whorl,  and  are  impressed;  the  aperture  is  long  and  moderately 
wide,  and  the  fold  large.'^    Conrad,  1830. 

The  shell  is  oblong-ovate,  the  most  slender  of  our  Maryland  Actaeons. 
The  revolving  lines  alternate  in  strength,  extend  quite  to  the  suture,  and 
are  punctate.  There  are  sometimes  as  many  as  thirty  revolving  lines  on 
the  body  whorl,  and  usually  eight  or  ten  on  the  earlier  whorls. 

Length,  10.5  mm. ;  diameter,  5.5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  St.  Mary's  River, 
Langley's  BluflE.  Ghoptank  Formation.  Jones  Wharf,  Governor 
Run  (lower  bed),  Greensboro.  Calvert  Formation.  Church  Hill, 
Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum, 
Cornell  University,  Wagner  Free  Institute  of  Science. 
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AcT-«ox  pusTLLUs  (Forbes). 
Plate  XXXIX,  Fig.  3. 

Tonmatella  puHlla  Forbes,  1843,  Rep.  Brit.  Assoc.  AdT.  Sci.,  p.  191. 

Descnption, — ^^  Shell  ovate-globose,  whitish ;  whorls  4,  regularly  and 
deeply  punctate-striate ;  aperture  oblong.  Length  4,  breadth  2  mm.'' 
Forbes,  1843. 

This  species  does  not  seem  to  have  ever  been  figured,  and  until  authen- 
tic specimens  have  been  seen  the  identification  cannot  be  certain.  The 
essential  characters  of  the  Maryland  specimens  are  a  short  ovate-globose 
shell  with  a  much  depressed  spire  and  with  uniform,  distant,  regularly 
spaced  revolving  lines  with  faint  punctae. 

Length,  4.5  mm. ;  diameter^  3  mm. 

Occurrence. — St.  Mary^s  Formation.     St.  Mary's  River. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Action  shilohensis  Whitfield. 
Plate  XXXIX,  Fig.  4. 

Action  punetottriattu  Dall,  1S90^  Trans.  Wagner  Free  Inst.  Sci.,  toL  iii,  pt.  i,  p.  14. 

(In  part.) 
Act€g<m  ah\lohe7i»i»  Whitfield^  1894,  Mt>n.  zxiv,  U.  S.  Geol.  Survey,  p.  137,  pL  xsiy, 
flgs.  15-17. 

Description. — "  Shell  of  about  medium  size,  subglobular  or  broadly 
ovate,  the  transverse  diameter  being  to  the  height  about  as  three  to  five ; 
spire  short,  the  apical  angle  about  70  degrees.  Volutions  six,  short  in 
the  spire,  abruptly  rounded  on  the  top,  giving  an  almost  impressed  suture 
line,  and  presenting  a  step-like  appearance  to  the  spire,  rounded  and  full 
below;  aperture  moderately  large,  somewhat  effuse  below,  the  outer  lip 
sharp;  columella  short  and  the  fold  very  distinct  and  defined.  Surface 
polished,  with  nearly  equidistant  impressed  lines,  except  on  the  upper 
third  of  the  height  or  on  the  exposed  portion  in  the  spire,  where  they  are 
obsolete ;  lines  generally  clean,  or  free  from  punctae  or  dots.  Some  of  the 
interspaces  on  the  lower  part  of  the  volution  marked  by  an  intermediate 
finer  line. 

"  This  species  differs  from  several  forms  known  in  the  Eocene  forma- 
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tion  in  being  more  globular,  and  in  having  a  shorter  spire."  Whitfield, 
1894. 

The  specimens  here  referred  to  this  species  may  be  characterized  as 
follows : 

Shell  twice  as  long  as  broad ;  mouth  one-half  the  length  of  the  shell ; 
spire  one-third  the  length  of  the  shell;  spire  turreted,  the  later  whorls 
regularly  increasing  in  height;  surface  polished;  lines  of  growth  faint, 
slightly  but  uniformly  convex  toward  the  mouth;  impressed  revolving 
lines  increasing  in  width  and  proximity  toward  the  base  of  the  whorl, 
with  an  intermediate  revolving  line  most  prominent  in  the  middle  of  the 
whorl,  principal  revolving  lines  strongly  punctate  because  of  narrow 
raised  longitudinal  lines  (of  growth  ?)  which  cross  them. 

The  essential  characteristics  are  that  the  striae  are  alternate  and  are 
obsolete  above  the  middle  of  the  whorl.  It  differs  from  A.  punctostriatus 
in  being  larger,  more  slender,  and  in  having  a  larger  part  of  the  surface 
covered  with  the  revolving  striae. 

The  type  of  A,  shilohensis  has  a  strongly  turreted  spire  and  no  punctae 
in  the  revolving  striae.     If  this  is  constant  it  makes  the  species  distinct. 

Actoeon  semistriatiLS  Ferussac  has  a  strong  resemblance  to  this  form 
and  is  possibly  identical  with  it.  If  so,  F^russac's  name  will  have  pri- 
ority.    This  question  cannot  be  decided  without  authentic  specimens. 

jjength,  10.5  mm. ;  diameter,  5.5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  Langlcy's  BluflE. 
Calvert  Formation.     Plum  Point,  3  miles  south  of  Chesapeake  Beach. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  Univer- 
sity, TT.  S.  ^National  Museum. 

ACTJEON  CALVERTENSIS  U.  Sp. 

Plate  XXXIX,  Fig.  5. 

Description, — Shell  small,  ovate  and  somewhat  globose,  loosely  coiled, 
almost  umbilicate,  five-whorled;  body  whorl  with  about  fourteen  broad, 
almost  flat,  revolving  ribs  with  narrower  deeply-set  grooves  between 
them ;  lines  of  growth  distinct  and  regular ;  surface  polished. 

Length,  4.5  mm. ;  diameter,  3  mm. 

Occurrence, — Calvert  Formation.    Plum  Point. 

Collection. — Cornell  University. 
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Family  TORNATINID/E. 

Genus  VOLVULA  Adams. 

VoL\'TJLA  IOTA  (Conrad). 
Plate  XXXIX,  Figs.  6,  7,  8,  9. 

Bulla  acuminata  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Pbila.,  toI.  Ti,  iBt  ser.,  p.  210. 
Bulla  acuminata  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  186. 
Ovula  iota  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  1,  p.  309. 
Amphiceras  iota  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  Tii,  p.  31. 
Volvula  iota  /  Harris,  1893,  Amer.  Jonr.  Sci.,  ser.  iii,  toI.  xIy,  p.  24. 
Not  Volvula  acuminata  Sowerby. 

Description, — ^^  Narrow-elliptical,  with  minute  spiral  lines  towards  the 
base ;  inner  margin  regularly  arched  above  the  middle  of  the  shell,  where 
the  aperture  is  very  narrow,  widening  a  little  towards  the  apex;  aperture 
gradually  expanding  from  the  middle  to  the  base;  labrum  very  slightly 
rounded ;  labium  reflected.    Length,  quarter  of  an  inch.^'     Conrad,  1843. 

There  are  four  varieties  of  Volvula  in  the  Miocene  of  Maryland, 
some  or  all  of  which  may  be  entitled  to  specific  rank.  It  is  very  doubtful 
to  which  of  these  varieties  Conrad  intended  the  name  iota  to  be  applied. 
The  original  specimens  came  from  Plum  Point. 

Volvula  iota  vas.  marylandica  n.  var. 
Plate  XXXIX,  Fig.  6. 

This  is  the  form  which  Conrad  referred  to  acuminata.  It  diflfers  from 
the  acuminata  of  the  European  authors  in  lacking  a  columella  fold,  and 
in  being  less  elongate.  It  is  distinguished  from  our  other  varieties  by 
its  sharp  spire. 

liCngth,  2.5  mm. ;  diameter,  1  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River,  Cove  Point, 
Langley^s  Bluff.  Choptank  Formation.  Paw  Paw  Point.  Calvert 
Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University', 
U.  S.  National  Museum. 

Volvula  iota  var.  diminuta  n.  var. 
Plate  XXXIX,  Fig.  7. 

This  form  is  long  and  slender  and  has  a  blunt  spire.  It  is  cylindrical 
and  of  nearly  uniform  diameter.  It  is  to  this  form  that  Conrad  applied 
the  catalogue  name  "  diminuta." 
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Length,  4.7  mm. ;  diameter,  1.8  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  Eiver,  Cove  Point, 
Langley's  BlufE. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
17.  S.  National  Mnsenm. 

VOLVULA  IOTA  VAR.  CALVERTA  n.  var. 

Plate  XXXIX,  Pig.  8. 

This  form  also  is  cylindrical  but  difiPers  from  var.  diminuta  in  being  of 
much  greater  proportional  diameter. 

Length,  3.5  mm. ;  diameter,  1.5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

VOLVULA  IOTA  VAR.  PATUXBNTIA  U.  Var. 

Plate  XXXIX,  Fig.  9. 

This  form  is  somewhat  shorter  proportionally  than  diminuta  and  also 
differs  from  it  in  being  much  wider  below  than  above.  The  sides  are 
nowhere  flat  in  profile  but  are  gently  rounded  throughout. 

In  the  National  Museum  are  specimens  from  Duplin  Co.,  N.  C,  which 
are  identical  with  this  variety,  and  which  are  labeled  V.  oxytata  Bush. 

1  have  not  seen  authentic  specimens  of  that  species,  but  from  the  figures 
this  would  not  seem  to  be  the  typical  form. 

Length,  5.5  mm. ;  diameter,  2  mm. 

Occurrence*. — Choptank  Formation.    Jones  Wharf,  Governor  Run, 

2  miles  south  of  (Jovemor  Run. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  Universiiy, 
Cornell  University. 

Genus  RET  USA  Brown. 
Subgenus  CYLICHNINA  Monterosato. 

Retusa  (Cylighnina)  marylandioa  n.  sp. 

Plate  XXXIX,  Fig.  10. 

Description. — Shell  small,  nearly  cylindrical,  slightly  smaller  at  the 
apex  and  with  a  suggestion  of  a  constriction  in  the  middle;    surface 
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covered  with  fine  crowded  longitudinal  lines.  This  species  resembles 
Retusa  sulcata  but  is  not  as  slender  as  that  species. 

Lengthy  3.5  mm. ;  diameter^  1.5  mm. 

Occurrence, — St.  Maby's  Formation.    St.  Mary^s  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University,  U.  S.  National  Museum. 

Eetusa  (Cyliohnina)  conulus  (Deshayes). 
Plate  XXXIX,  Fig.  11. 

Bulla  eonulus  Desbayes,  1S24,  Desc.  Coqnilles  FoSRiles  des  Eny.  de  Paris,  toI.  ii,  p. 
41,  pi.  V,  figs.  34-36. 

Description, — "Testa  ovato-conica,  basi  tenuissim^  striata;  columella 
subuniplicatft,  aperturd,  supem^  angustissim4,  basi  dilatatll;  spirl  inclus&, 
minimfe  perforata. 

"  Sa  forme  conique,  son  ouverture  tr6s-6troite,  sa  columelle  margin6e  et 
qui  offre  un  pli  presque  complet,  sa  petitesse,  la  finesse  de  ses  stries  et 
sa  l^vre  droite  un  peu  sinueuse  et  souvent  6paissie,  sont  de  trfes-bons 
caract^res.  Les  plus  grands  individus  sont  longs  de  cinq  k  six  milli- 
metres et  larges  de  deux  et  demi  k  la  base.*'    Deshayes,  1824. 

This  is  the  first  recognition  of  the  occurrence  of  this  widely  distrib- 
uted European  Tertiary  species  on  this  side  of  the  Atlantic. 

Length,  5  mm. ;  diameter,  2  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  Church  Hill,  Cen- 
treville  Well  at  depth  of  170  feet. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University,  U.  S.  National  Museum. 

Eetusa  (Cylichnina)  subspissa  (Conrad). 
Plate  XXXIX,  Fig.  12. 

Bulla  Bubspista  Conrad,  1848,  Froc.  Acad.  Nat.  Sci.  Fhila.,  yoI.  iii,  p.  20,  pi.  i, 

fig.  29. 
Bulla  subgpiMa  Conrad,  1868,  Froc.  Acad.  Nat.  Sci.  Fbila.,  yol.  xiv,  p.  571. 
Bulla  subtpitaa  Meek,  1864,  Miocene  Check  List,  Smith.  Miac.  Coll.  (188),  p.  13. 

Description. — "  Oblong-oval,  thick,  ventricose  in  the  middle ;  labium 
rounded  or  ventricose ;  margin  of  labrum  straight  above ;  base  minutely 
umbilicated.''     Conrad,  1848. 
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This  form  is  very  rare.     Perhaps  it  should  be  called  a  variety  of 
C,  conulvs,  to  which  it  is  most  neariy  related. 
Length,  4  mm. ;  diameter,  2.5  ram. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections, — Maryland  Geological  Survey,  Cornell  University,  Phila- 
delphia Academy  of  Natural  Sciences,  TJ.  S.  National  Museum. 


Family  SCAPHANDRIDAE. 

Genus  CYLICHNA  Loven. 
CyLICHNA    (?)    GREENSB0R0EN8I8  n.  Sp. 

Plate  XXXIX,  Fig.  13. 

De8cription.-&mf^\  slender,  tapering  anterioriy,  surface  everywhere 
non-cylindrical;  sculpture  absent;  mouth  widest  below. 

There  is  a  specimen  in  the  National  Museum  from  Plum  Point  which 
apparently  belongs  to  this  species. 

Length,  3.5  mm.;  diameter,  1.5  mm. 

Occurrence. — Choptank  Formation.  Greensboro.  Calvert  For- 
mation (?).     Plum  Point  (?). 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Cylichna  calvertensis  n.  sp. 

Plate  XXXIX,  Figs.  14,  15. 

Description. — Shell  small,  cylindrical,  without  sculpture;  spire  hid- 
den; spiral  end  nearly  flat;  proportional  length  variable. 
Length,  3  mm. ;  diameter,  1.3  to  1.5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University,  U.  S.  National  Museum. 


138  SYSTEMATIC  PALEONTOLOGY 

Subclass  STREPTONEURA. 
Order  CTENOBRANCHIATA. 

Suborder  ORTHODONTA. 

Superfamily  TOXOGLOSSA. 
Family  TEREBRIDyt. 

Genus  TEREBRA  Adanson. 

Tebebra.  unilineata  Conrad. 
Plate  XL,  Figs.  1-2. 

Cerithium  unilineatum  Conrad,  1841,  Amer.  Jonr.  Scl.,  vol.  xli,  p.  345,  pi.  li,  fig.  4. 
Cerithium  unilineaUtm  Conrad,  1848,  Trans.  Assoc.  Anoier.  Geol.  and  Nat.,  p.  108, 

pi.  V,  fig.  4. 
Aeut  unilineata  Tuomey  and  Holmes,  1856,  Fleiocene  Fossils  of  South  Carolina, 

p.  137,  pi.  xxviii,  fig.  7. 
Terebra  unilineata  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  258,  fig.  129. 
Terebra  (Acua)  unilineata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  565. 

Description. — ^''Slightly  turrited;  volutions  with  each  a  spiral  im- 
pressed line  above  the  middle;  space  between  this  line  and  suture  with 
oblique  plicae."    Conrad,  1841. 

"  Shell  thick,  elongate  bands  alternate,  acute,  tapering  gradually  to  a 
point;  whirls  many,  seventeen  or  eighteen,  and  ornamented  by  revolving 
impressed  lines,  and  passing  just  above  the  middle  of  the  whirl;  the 
upper  part  of  the  spire  is  also  marked  by  short  longitudinal  ribs,  which 
are  interrupted  by  spiral  lines.  Oblique  lines  of  growth  are  usually 
conspicuous.    In  old  specimens,  the  ribs  are  obsolete."    Emmons,  1858. 

The  body  whorl  of  Emmons'  figured  specimen  is  proportionately  longer 
than  indicated  in  his  figure. 

We  have  a  single  fragment,  the  body  whorl  and  part  of  the  next.  The 
sculpture  is  somewhat  obsolete. 

Length  of  fragment,  22  mm. ;  diameter,  13  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 
Collection. — Maryland  Geological  Survey. 
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Subgenus  ACUS  Adams. 

Terebra  (Acus)  curvilineata  Dall. 
Plate  XL,  Figs.  3,  4,  6,  6,  7. 

Terebra  curvilirata  Heilprln,  1887,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xxxix,  p.  899. 
Terebra  simplex^  small  var.  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  iii,  toI.  xIt,  p.  24. 
Terebra  curvilineata  Whitfield,  1894,  Mon.  xxiv,  U.  8.  GeoL  Survey,  p.  118,  pL  xx, 

figs.  14-17.     (In  part.) 
Terebra  {Acus)  curvilineata  Dall,  1895,  Proc.  U.  S.  Nat.  Museum,  Yol.  xTiii,  p.  86. 
Not  Terebra  {AeiU)  curvilineata  Meek. 

Description. — "  Shell  acute-conic,  solid,  with  12  to  14  moderately  con- 
vex whorls;  early  whorls  more  flatsided,  with  numerous  narrow,  trans- 
verse, slightly  waved  riblets  extending  from  suture  to  suture,  with  about 
equal  interspaces;  suture  very  distinct;  sutural  band  formed  by  a  vaguely 
limited  constriction,  not  a  groove ;  a  short  distance  in  front  of  the  suture 
the  ends  of  the  ribs  thus  delimited  from  the  rest  have  a  tendency  to 
coronate  the  whorl ;  on  the  later  whorls  the  ribs  become  less  regular  and 
somewhat  less  prominent;  aperture  longer  than  wide;  outer  Up  simple; 
pillar  elongated,  twisted,  smooth ;  siphonal  fascicle  very  distinct.  Longi- 
tude, 27;  maximum  diameter,  9.5  mm.  in  a  specimen  of  14  whorls." 
Dall,  1895. 

The  range  of  variation  covered  by  Dr.  Dall's  type  specimens  (which 
include  Whitfield^s)  and  by  his  description  is  very  considerable  and  sev- 
eral varieties  may  safely  be  recognized. 

The  name  ^^ Terebra  curvilineata"  first  appeared  as  the  result  of  a 
misprint,  being  used  by  Meek  in  his  "  Check  List "  for  T.  curvilirata 
Conrad.  Whitfield  then  used  the  name  for  the  New  Jersey  forms,  igno- 
rant both  that  Conrad's  name  was  not  "  curvilineata  '*  and  that  his  own 
specimens  were  not  the  same  as  Conrad's.  Whitfield's  specimens  belong 
to  the  varieties  whitfieldi  and  dalli  as  here  established.  Heilprin  had 
already  listed  the  New  Jersey  forms  as  curvilirata  Conrad.  A  year  after 
Whitfield's  paper  appeared  Dall  described  the  species  curvilineata  as 
new,  basing  it  upon  Whitfield's  figured  specimens  together  with  material 
from  Greensboro  which  is  here  placed  in  the  variety  dalli.  Associated 
at  Plum  Point  with  the  varieties  above  mentioned  is  a  third,  below  named 
calvertensis,  which  is  as  closely  related  to  dalli  and  whitfieldi  as  they 
are  to  each  other. 
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The  occurrence  and  further  description  is  given  below  under  each 
variety. 

Terebra  (Acus)  curvilineata  var.  whitfieldi  n.  var. 

Plate  XL,  Figs.  3,  4. 

Terebra  eurvilineata  Whitfield,   1894,  Mod.  xziv,   U.  8.  GeoL  Survey,   pi.  zz,  li{^8. 
15-17. 

Description, — Shell  elongated,  tapering  slowly;  whorls  with  a  slight 
constriction  below  the  suture  (in  the  mature  individuals)  above  which 
the  longitudinal  ribs  arc  very  slightly  tuberculate.  In  the  young  shells 
the  longitudinal  ribs  are  continuous,  without  interruption  or  undulation, 
from  suture  to  suture.  Between  the  ribs  are  fine  but  sharp  revolving 
striae. 

The  young  of  this  variety  bears  a  very  strong  resemblance  to  Terebra 
{Hasiula)  venusta  Lea,  of  the  Claibomian  Eocene,  and  probably  vewista 
is  the  ancestral  form.  The  resemblance  is  so  close  that  if  the  characters 
did  not  change  so  much  in  the  adult  we  would  have  to  refer  some  of  our 
3'oung  specimens  to  the  Eocene  species. 

This  variety  occurs  in  the  Calvert  Formation  at  Jericho,  N.  J.,  and 
is  represented  by  figures  15  to  17  of  Whitfield's  report. 

Length  (of  fragment),  16  mm.;  diameter,  5.7  mm. 

Occurrence, — Calvert  Formation.    Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  U.  S.  National  Museum. 

Terebra  (Acus)  curvilineata  var.  dalli  n.  var. 

Plate  XL,  Fig.  5. 

Terebra  simplex,  small  var.  HarriB,  189S,  Amer.  Jour.  Sci.,  ser.  iii,  toL  zlv,  p.  24. 
Terebra  (Acus)  curvilineata  Dall,   1895,  Proc.   U.  8.  Nat.  Museum,  vol.  zviii.    [No. 
10851,  p.  86.     (In  part.) 

Description, — Shell  acute;  whorls  flat-sided  or  very  sUghtly  convex; 
ribs  becoming  obsolete  on  the  later  whorls,  usually  continuous — ^never 
entirely  cut  by  a  subsutural  band;  a  slight  subsutural  constriction  is 
sometimes  present,  but  it  produces  merely  a  slight  undulation  in  the 
ribs;  revolving  lines  extremely  faint  or  entirely  absent. 

This  variety  includes  all  those  forms  referred  by  Dall  to  curvilineata 
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except  the  specimen  with  sharp  revolving  lines  which  Whitfield  had  pre- 
viously figured  as  "figs.  15-17.'^  This  variety  is  probably  the  prede- 
cessor of  T.  simplex,  to  which  it  has  a  strong  resemblance. 

Length,  27  mm. ;  diameter,  9.5  mm. 

Occurrence. — Choptank  Formation.  Greensboro,  Jones  Wharf, 
Sand  Hill  (?).  Calvert  Formation.  Plum  Point,  Church  Hill,  .3 
miles  south  of  Chesapeake  Beach. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Terebra  (Acus)  curvilineata  var.  calvertexsis  n.  var. 

Plate  XL,  Figs.  6,  7. 

Description. — Shell  elongate,  tapering  slowly ;  whorls  constricted  about 
one-third  of  the  way  below  the  suture  by  a  distinct  groove  above  which 
the  ribs  are  strongly  tuberculate;  ribs  straight,  regular,  distant;  no 
spiral  sculpture. 

Length  (of  fragment),  17  mm.;  diameter,  5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Terebra  (Acus)  curvilirata  Conrad. 
Plate  XL,  Fig.  8. 

Terebra  curvilirata  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  1,  p.  327. 

Terebra  curvilirata  CoDrad,  1868,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  xlv,  p.  565. 

Terebra  {Acus)  curvilineata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 
p.  18. 

Terebra  curvilineata  VVhittteld,    1894,  Mon.  xxlv,   U.  8.  Geol.  Survey,   p.   118.     (In 
part.) 

Terebra  (Acut)  curvilirata  Dall,  1895,  Proc.  U.  S.  Nat.  Museum,  vol.  xvlil  I  No.  1085], 
p.  87. 

Not  Terebra  curvilirata  Heilprln. 

Description. — "  Subulate,  whorls  with  a  revolving  impressed  line  be- 
low and  near  the  suture;  beneath  this  line  the  whorls  are  convex;  ribs 
longitudinal,  curved,  acute,  dislocated  by  the  impressed  line;  revolving 
lines  minute,  crowded,  obsolete;  columella  sinuous.  Length  one  and  a 
quarter  inches. 

"  Differs  from  Cerithium  dislocatum.  Say,  in  wanting  the  distinct  re- 
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volving  lines,  and  the  small  dislocated  portion  of  the  ribs  are  not  of  a 
tubercular  form;  the  aperture  is  longer  and  narrower/*    Conrad,  1843. 

*'The  shell  is  small,  not  exceeding  30  mm.  in  loigth,  with  rather 
swollen  whorls  constricted  narrowly  above,  much  as  in  Pleurotoma  of  the 
section  Cymatosyrinx,  The  ribs  are  about  12  to  the  whorl  and  most 
prominent  at  the  periphery;  their  posterior  ends  are  constricted  off 
near  the  suture  without  any  distinct  groove  or  incised  line;  they  are 
strongly  curved  in  front  of  the  constriction;  the  surface  has  extremely 
faint,  obsolete  spiral  sculpture,  only  visible  with  the  aid  of  a  lens;  the 
pillar  thin,  simple,  and  twisted,  rather  short;  the  nucleus  is  conical,  of 
four  smooth  whorls  like  a  small,  very  much  elevated  Cailiostomay  except 
that  the  whorls  are  rounded.  A  specimen  15  mm.  long  had  ten  whorls, 
exclusive  of  the  nucleus,  and  a  maximum  diameter  of  4.75  mm.^'  Dall, 
1895. 

Length,  27  mm.;  diameter,  7  mm. 

Occurrence. — St.  Mary's  Pobmation.    St.  Mary's  Eiver. 

CoUediona. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Tebebra  (Actjs)  sinceba  Dall. 
Plate  XL,  Pig.  9. 

Terebra  (Aeiu)  aineera  Dall,  1895,  Proc.  U.  S.  Nat.  Maseam,  vol.  XTiil  [No.  1035], 
p.  37. 

Description. — ^*  Shell  small,  thin,  acute-conic,  flat-whorled,  with  feeble 
sculpture ;  whorls  ten,  without  the  nucleus ;  anterior  half  of  the  whorls, 
with  fine,  feeble,  spiral  threading  overrunning  the  ribs,  posterior  half 
without  spirals,  but  divided  into  two  equal  parts  by  a  spiral  groove  visible 
between  the  ribs;  transverse  sculpture  of  fine,  low,  even,  narrow, 
arched  riblets,  with  wider  interspaces,  extending  clear  across  the  whorls ; 
suture  distinct^  sutural  band  obscure,  not  swollen;  aperture  longer  than 
wide,  outer  lip  thin,  arched  in  harmony  with  the  ribs ;  pillar  short,  smooth, 
or  faintly  excavated;  canal  recurved,  not  contracted.  Longitude,  22; 
maximum  diameter,  5  mm. 

"When  superficially  eroded  the  ribs  are  more  prominent,  as  is  the 
succeeding  whorl  at  the  suture,  and  the  whorls  may  have  a  slightly 
turrited  appearance.^*    Dall,  1895. 
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This  form  is  most  closely  related  to  T.  curvUirata,  from  which  it  dif- 
fers in  lacking  distinct  subsntural  tubercles  and  in  possessing  strong 
spiral  threading. 

Lengthy  22  mm.;  diameter^  5  mm. 

Occurrence. — St.  Mary's  Formation.    St.  Mary^s  Biver. 

Collections. — ^Maryland  Geological  Survey,  XJ.  S.  National  Museum, 
Wagner  Free  Institute  of  Science. 

Subgenus  HASTULA  H.  &  A.  Adams. 

Terebra  (Hastula)  simplex  Conrad. 
Plate  XL,  Fig.  10. 

Terebra  simplex  Conrad,  1880,  Jour.  Acad.  Nat.  Sci.  Phila.,  toI.  vi,  Ist  ser.,  p.  226, 

pi.  ix,  fig.  22. 
Terebra  simplex  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  185,  187. 
Terebra  simplex  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xIt,  p.  565. 
Terebra  (Aeus)  simplex  Meek,   1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  18. 
Terebra  iSubtda)  simplex  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iy,  p.  68,  pi.  v, 

fig.  5. 
Terebra  simplex  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  zlv,  p.  28. 
Terebra  simplex  Dall,  1895,  Proc.  U.  S.  Nat.  Museum,  vol.  zviii  [No.  1085],  p.  84. 

Description. — "  Shell  elongate  conical,  smooth,  with  plain  undivided 
whorls;  sides  straight;  the  lines  of  growth  are  very  distinct,  and  the 
large  whorl  slopes  abruptly  towards  the  base;  the  aperture  is  rather 
large.''    Conrad,  1830. 

"Subulate;  volutions  10  to  12,  sides  nearly  straight,  slightly  de- 
pressed above  the  middle ;  on  the  whorls  toward  the  apex  this  depression 
is  more  like  an  impressed  line  near  the  suture ;  lines  of  growth  distinct 
and  curved;  body  whorl  rather  abruptly  rounded  at  base.''  Conrad, 
1868. 

Length,  45  mm. ;  diameter,  12  mm. 

Occurrence. — St.  Mary^s  Formation.  St.  Mary's  Biver,  Cove  Point, 
Langle/s  Bluff. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  TJ.  S.  National  Museum, 
Wagner  Free  Institute  of  Science,  Cornell  University. 
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Ter£BEa  (Hastula)  simplex  var.  3UHLIRAIA  ConracL 

Plate  XL,  Fig.  11. 

Terebra   sublirata   Conrmd,  lS6ii,    Proc,    Acad.    "S&t.   :ici.    Phil*.,  roL  xir,   p.    'WIS. 

(Name  only.; 

Terebra  ^Acui)  sublirnta  Meek,   l*^^,  Miocene  Cheek  Liat,  Smith.  Miac.  CoiL    1^3), 
p.  15>. 

Description, — General  form  like  simplex;  sutniB  more  <iistinct; 
whorls  somewhat  turreted;  faint  lonsiradinal  lirations  extend  from 
suture  to  suture ;  an  impxessed  anbsutaral  line  aometimeB  appeus  on  die 
boilv  whorl  at  about  one-fourth  the  distance  to  the  base. 

Length,  38  mm.;  diameter,  10  mm. 

Occurrence, — St.  Mahy's  Foa3£ATiON.    St.  Mary's  River,  Cove  Point 

Collections. — Maryland  Geolojziral  Snrvev.  Johns  Honkins  rni'-^ersitv, 
U.  S.  National  Museum,  Philadelphia  Acadeniy  of  Natural  Sdences, 
Wagner  Free  Institiite  of  Science,  Gomell  Univeiaity. 

Tebebra  (ILvdTULA)  ixottNATA  Whitfield. 
Plate  XL,  Figs.  12,  13. 

Ter«bm   inomata    Whitlield,  1804,   Mod.  xxiv,   C  3-  Geo  I.  Surrey,  p.  114,   pL  xx, 

figs.  11-13. 
Terebra   (Sastula)    inomata   Dall,   1S95,    Proe.  U.  9.  Nat.  MaaeunL,  voL  xriii  [No. 

1035J,  p.  35. 

Description. — ^  Shell  below  medium  size  and  very  slender,  consisting 
of  twelve  or  more  volutions;  spire  attenuated;  volutions  sloping  abruptly 
for  about  one-third  of  their  exposed  surface  below  the  suture,  below 
which  point  their  sides  are  vertical,  parallel,  and  destitute  of  ornamenta- 
tion other  than  fine  lines  of  growth,  except  on  a  few  of  the  apical  volu- 
tions; where,  when  perfect,  there  are  faint  vertical  ridges;  aperture 
narrow,  elongate,  forming  about  three-fifths  of  the  height  of  the  body 
volution  at  its  margin;  outer  lip  thin  and  sharp;  columella  twisted, 
slightly  excavated  on  its  face,  and  marked  by  a  thickened  spiral  rib  near 
the  base;  channel  slight."     Whitfield,  1804. 

"  Shell  small,  alenrler,  nearly  smooth,  without  any  sutural  band  or 
spiral  sculpture,  and  with  about  a  dozen  whorls ;  early  whorls  with  a  few 
obsolete  transverse  riblets,  other  whorls  with  no  sculpture  except  the 
somewhat  irregular  incremental  lines ;  whorls  rather  flat,  suture  distinct, 
closely  oppressed;  aperture  longer  than  wide;  outer  lip  thin;  nearly 
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straight,  simple;  pillar  shorty  simple,  twisted;  the  canal  moderately  wide; 
base  rounded,  without  a  carina.  Longitude,  18;  maximum  diameter, 
4  mm/'    Dall,  1896. 

This  species  does  not  occur  at  Shiloh,  N.  J.,  as  Dr.  Dall  believed. 
Whitfield  recorded  his  New  Jersey  specimens  as  from  the  Cape  May 
well,  where  they  are  associated  with  other  St.  Mary's  species. 

Length,  21  mm.;  diameter,  5  mm. 

Occurrence.— St.  Mary's  Formation.  St.  Mary's  Eiver,  Cove  Point, 
Langle/s  BluflE.    Choptank  Formation.    Jones  Wharf. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  TJmversity, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Terebra  (Hastula)  patuxentia  n.  sp. 
Plate  XL,  Fig.  14. 

Description. — Shape  like  inomata,  except  that  the  sides  of  the  whorls 
are  flat.  Entire  shell  covered  with  fine,  close,  distinct  spiral  lines.  On 
the  younger  whorls  are  many  narrow  ribs  running  straight  from  suture 
to  suture.  On  the  lower  whorls  these  become  obsolete  and  irregular,  re- 
maining most  distinct  immediately  below  the  suture. 

Length  (restored),  13  mm.;  diameter,  3  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

Family  CONID/E. 

Genus  CON  US  Linnc. 

CoNUS  diluvianus  Green. 
Plate  XL,  Figs.  15,  16,  17. 

Conu8  Deluvianui  Greeiif  1880,  Trans.  Albany  Institnte,  toL  i,  p.  124. 

Conut  diluvianus  Conrad,  1880,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  Ist  ser.,  p.  211. 

Canus  diluvianus  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  li,  p.  187. 

Not  Conus  diluvianus  Tuomey  and  Holmes  or  Emmons. 

Description. — ^^  Shell  conical,  and  somewhat  elongated;  spire  elevated 
and  rather  acute;  whorls  slightly  grooved  and  concave;  base  of  the 
columella  slightly  twisted  in^  ards ;  length  three  inches  and  less  than  half 

10 
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as  broad.  A  few  transverse  impressed  lines  may  be  seen  in  the  aperture. 
It  has  some  resemblance  to  the  Marylandicus  but  differs  from  that  shell 
in  the  spire  not  being  earinated;  in  the  whorls  being  concave^  and  in 
the  general  contour  of  the  shell.*'    Green,  1830. 

Length,  67  mm. ;  diameter,  33  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Eiver,  Langley's 
Bluff. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  TJ.  S.  National  Museum, 
Cornell  University. 

CoNUS  MARYLANDICUS  Green. 

Conus   MarylandieuB  Green,   1880,  Trans.  Albany   Institate,  yol.  i,  p.  124,  pi.  iii, 

fig.  2. 
ConuB  diluuianuB  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  132,  Tol.  xxTii,  fig.  15. 
Contu  diluitfianus  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  268,  flg.  143. 
Conu9  marylandicus  Dall,  1895,  Proc.  U.  S.  Nat.  Mnsenm,   vol.  zviii  [No.  1035], 

p.  42. 

Description. — ^*  Shell  conical,  pyrif orm,  with  8  or  10  deep  grooves  at 
the  base.  In  some  specimens,  upon  a  very  close  examination,  impressed 
transverse  lines  may  be  discovered  on  the  upper  half  of  the  body  whorl; 
spire  elevated  and  acute;  the  whorls  channeled  and  earinated  on  their 
lower  edges :  length  an  inch  and  a  half,  and  half  as  broad.^^    Green,  1830. 

There  is  nothing  further  to  indicate  that  this  species  occurs  in  Mary- 
land. 

Family  PLEUROTOMID/t. 

Genus  PLEUROTOMA  Lamarck. 
Subgenus  HEMIPLEUROTOMA  Cossmann. 

PLEUROTOMA  (Hemipleubotoma)  albida  Perry. 

Plate  XLI,  Pig.  1. 

Pleurotoma  albida  Perry,  1811,  Conch.,  expl.  pi.  xxxil,  fig.  4. 

Fleurotoma  albida  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Hi,  pt.  i,  p.  28, 
pi.  iy,  flg.  8a. 

Description. — Shell  elongate,  eight-whorled,  spire  and  beak  attenuate, 
spire  sloping  uniformly  from  the  shoulder  of  the  body-whorl ;  each  whorl 
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of  the  spire  with  one  strong  revolving  rib  in  the  center,  with  a  secondary 
one  on  each  side  of  it,  and  several  intermediate  ones  between;  body 
whorl  with  several  ribs  below  those  represented  on  the  spire;  notch  on 
the  shoulder  (central  rib),  and  marked  rugose  lines  of  growth. 

Length  (restored),  25  mm.;  diameter,  8  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf,  Dover  Bridge. 

Collection. — ^Maryland  Geological  Survey. 

Pleurotoma  (Hbmipleurotoma)   communis  Conrad. 

Plate  XLI,  Pigs.  2,  3. 

Pleurotoma  communis  Conrad,  1830,  Jonr.  Acad.  Nat.  Sci.  Phil  a.,  vol.  yi,  Ist  ser.,  p. 

224,  pi.  ix,  fig.  28. 
Pleurotoma  communis  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  186. 
Pleurotoma  communis  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  264. 
Surcula  communis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xiv,  p.  561. 
Surcula  communis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (18S),  p.  21. 
Pleurotoma  communis  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xlv,  p.  28. 

Description. — "  Shell  subfusiform,  smooth,  with  one  obtuse  carina 
revolving  in  the  middle  of  each  whori,  except  the  last,  which  has  three; 
the  lowest  one  obsolete ;  beak  attenuated  and  slightly  recurved. 

"This  is  a  numerous  species  of  the  locality  at  St.  Mary's  River.'* 
Conrad,  1830. 

The  sides  of  each  whori  are  straight  or  neariy  so,  and  the  medial  carina 
is  sharply  elevated.  The  siphonal  notch  is  not  deep  but  is  on  the  shoul- 
der of  the  whorl. 

Length,  25  mm. ;  diameter,  7  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Eiver,  Cove  Point, 
Langley's  Blufif. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
IT.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Pleurotoma    (Hbmipleurotoma)    communis    var.    protocommunis 

n.  var. 

Plate  XLI,  Figs.  4,  5,  6. 

Description. — Shell  fusiform,  elongate,  of  thick  substance,  nine- 
whorled;  spire  high;  body  whorl  short,  beak  attenuate,  straight;  whorls 
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constricted  at  the  suture  and  obtusely  angular  and  sometimes  carinated 
in  the  center ;  whorls  with  a  minor  carina  at  the  suture  and  usually  8  or 
10  revolving  lines  on  each  whorl  of  the  spire ;  body  whorl  strongly  striate. 

Length,  33  mm. ;  diameter,  10  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Cornell  University,  U.  S. 
National  Museum. 

Pleurotoma  (Hemipleurotoma)  choptankensis  n.  bp. 

Plate  XLI,  Fig.  7. 

Description. — Shell  subfusiform,  nine-whorled ;  whorls  moderately 
convex  with  sometimes  a  subsutural  band  which  is  flat  or  concave;  lines 
of  growth  strong,  sometimes  developing  oblique  costae  on  the  shoulder; 
notch  moderately  deep,  situated  at  or  slightly  above  the  shoulder;  sur- 
face polished,  and  with  faint  impressed  spiral  lines,  with  slightly  convex 
interspaces,  on  the  lower  part  of  the  body  whorl;  anterior  canal  of 
moderate  length,  slightly  curved. 

This  species  is  very  abundant  at  Jones  Wharf. 

Length,  15  mm.;  diameter,  4  mm.  (maximum  diameter,  7  mm.). 

Occurrence. — Choptank  Formation.    Jones  Wharf,  Greensboro. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 

Pleurotoma  (Hemipleurotoma)  bellacrenata  Conrad. 

Plate  XLI,  Figs.  8,  9. 

Pleurotoma  bellacrenata  Conrad^  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  30. 

Pleurotoma  bellacrenata  Conrad,  1842,  Jour.  Acad.   Nat.  Sci.  Phila,  vol.  viii,   Ist 

ser.,  p.  185. 
Pleurotoma  bellacrenata  Conrad,  1842,  Proc.  Nat.  Inat.,  Bull,  ii,  p.  181. 
Surcula  bella-crenata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  561. 

Surcula  bella-crenata  Meek,   1864,   Miocene   Check   List,  Smith.   Misc.  Coll.  (188), 

p.  21. 
Pleurotoma  bellacrenata  Harris,  1894,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  zlv,  p.  24. 

Description. — "  Fusiform ;  whorls  much  contracted  below  the  middle, 
with  obsolete  spiral  lines,  and  crenate  above  the  suture  and  on  the 
shoulder  of  body  whirl;  body  whirl  with  five  or  six  strong  spiral  striae, 
and  an  intermediate  fine  line;  back  finely  striated.  Length  1^  inch." 
Conrad,  1841. 
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The  siphonal  notch  is  on  the  shoulder  of  the  whorl  and  is  very  dis- 
tinct.    The  lines  of  growth  bend  sharply  at  the  base  of  the  sinus. 

The  beak  is  very  short  and  somewhat  twisted  at  the  end,  the  twist  ex- 
tending upward  on  the  columella. 

Length  (restored),  45  mm.;  diameter,  13  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Pleurotoma  (Hemipleurotoma)  calvertensis  n.  sp. 

Plate  XLI,  Figs.  10, 11. 

Pleurotoma  ealtftrtentis  ?   Harris,   1893,  Amer.  Jour.  Sci.,   ser.  iii,  vol.  xly,   p.  24. 
(Name  only.) 

Description. — Shell  subfusiform,  slender,  eight-whorled ;  upper  third 
of  each  whorl  flat,  with  two  or  three  impressed  spiral  lines;  lower  part 
strongly  convex,  with  rounded  oblique  costae  which  are  sometimes  re- 
curved at  the  upper  end,  and  are  usually  crossed  by  about  four  fnint, 
regular,  impressed  spiral  lines  and  another  stronger  one  above  the  suture ; 
body  whorl  with  about  fifteen  distinct  impressed  spirals  below  the  cos- 
tated  shoulder;  lines  of  growth  strong,  sweeping  in  broad  curves  arotmd 
the  notch  which  is  on  the  shoulder ;  surface  polished ;  suture  impressed ; 
beak  short  and  slightly  twisted. 

There  is  a  specimen  in  the  National  Museum  which  differs  from  the 
normal  forms  in  having  the  longitudinal  ribs  almost  obsolete,  and  in  hav- 
ing a  deep  impressed  revolving  groove  a  short  distance  below  the  suture. 

Length,  21  mm. ;  diameter,  6  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Genus  SURCULA  H.  and  A.  Adams. 

SuRCULA  RUGATA  Conrad. 
Plate  XLI,  Figs.  12a,  12b. 

Surcula  rugata  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  ziv,  p.  285. 
Sureida  rugata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  561. 
Surcula  rugata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  21. 

Description. — *^  Fusiform,  turrieulate ;  whorls  10,  lower  half  obtusely 
ribbed,  upper  half  concave,  subangular,  with  much  curved,  rugose  lines 
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of  growth ;  beneath  the  suture  whorls  obtusely  subearinated,  distinct  re- 
volving lines  over  the  ribbed  portion,  minute  and  obsolete  above  it; 
suture  profound;  body  whorl  and  beak  striated;  beak  slightly  curved/' 
Conrad,  1862. 

The  sinus  is  in  the  middle  of  the  subsutural  concavity.  It  is  very 
deep  and  distinct  but  gently  rounded. 

Length,  32  mm. ;  diameter,  12  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.   Plum  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
II.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

SURCULA  MARYLANDICA  Coniad. 

Plate  XLI,  Fig.  13. 

Pleurotwna  Marylandiea  Conrad,  1841,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  i,  p.  80. 
Pleurotama  Marylandiea  Conrad,  1842,  Jonr.  Acad.  Nat.  Sci.   Phila.,  vol.  vlii,  1st. 

ser.,  p.  185. 
Pleurotoma  Marylandiea  Conrad,  1842,  Proc.  Nat.  Inst.,  Ball.  11,  p.  182. 
Surcula  Marylandiea  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xly,  p.  561. 
Sureula  marylandiea   Meek,   1864,   Miocene  Check  List,   Smith.  Misc.  Coll.  (188), 

p.  21. 
?  Pleurotoma  marylandiea  Meyer,  1888,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xl,  p.  170. 
Pleurotoma  marylandiea  Harris,  1893,  Amer.  Jour.  Scl.,  ser.  Hi,  vol.  xlv,  p.  24. 

Description. — "Fusiform,  with  spiral  wrinkled  lines;  upper  half  of 
whorls  of  spire  concave,  the  lower  convex,  and  with  ohlique  ribs.  Length 
2i  inches.^'    Conrad,  1841. 

The  spire  and  beak  are  attenuate,  and  the  beak  straight.  The  whorls 
are  covered  with  distinct  revolving  spirals.  The  siphonal  notch  is  above 
the  shoulder,  making  the  ribs  oblique  where  they  cross  the  shoulder. 
This  species  is  distinguished  by  its  oblique  ribs,  faint  sculpture,  and 
long,  straight  beak. 

Length,  50  mm. ;  diameter,  16  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum, 
Cornell  University. 
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SURGITLA  BISCATENARLA  Conrad. 

Plate  XLI,  Fig.  14. 

Pleurotoma  ccUenata  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  yi,  Ist  aer.,  p. 

228,  pi.  ix,  fig.  18. 
Pleurotatna  bUeatenaria   Conrad,   1884,   Jonr.   Acad.   Nat.  Sci.  Phila.,  vol.  vii,    Ist 

sen,  p.  140. 
Pleurotoma  bUeaienaria  Conrad,  1842,  Proc.  Nat.  Inst.,  Bnll.  ii,  p.  186. 
Surcula  biscatenaria  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xIt,  p.  561. 
Surcula  bitcatenaria  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.^0. 
Not  Pleurotoma  catenata  Lamarck. 

Description, — "  Shell  subf usiform ;  with  two  approzimate  chainlike 
or  nodose  carinae  on  each  whorl;  the  large  whorl  with  strong  revolving 
and  intervening  finer  stria;  spire  elevated,  conical;  whorls  concave  on 
the  upper  part;  beak  slightly  recurved. 

^^  The  carinse  upon  the  whorls  of  the  spire  are  placed  nearest  the  base : 
the  old  shells  of  this  species  become  quite  thick,  and  have  the  right  lip 
much  arcuated;  the  spire  occupies  about  half  the  length  of  the  shell.^^ 
Conrad,  1830. 

This  species  has  the  deep,  narrow,  sharply  incised  notch  of  a  true 
Pleurotoma,  but  the  notch  is  distinctly  above  the  shoulder  near  the  center 
of  the  subsutural  concavity. 

There  are  specimens  in  the  National  Museum  which  probably  belong 
to  this  species,  although  they  may  represent  a  variety.  The  only  differ- 
ence of  these  forms  is  that  the  notch  is  somewhat  less  sharply  incised. 

Length,  40  mm. ;  diameter,  15  mm. 

Occurrence. — St.  Maby^s  Formation.  St.  Mary^s  BSver.  Chop- 
tank  Formation.  Jones  Wharf.  Calvert  Formation.  Plum 
Point  (?). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
XJ.  S.  National  Museum,  Cornell  University. 

Surcula  engonata  Conrad. 
Plate  XLI,  Fig.  15. 

Surcula  engonata  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p.  285. 
Surcula  engonata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  ColL  (188),  p.  21. 
Not  Cochlespira  engonata  Conrad,  1865. 

Description. — "  Fusiform ;  whorls  8,  turrited,  nodulose  on  the  angle, 
very  minute  revolving  lines  above  the  angle,  distinct  below  it;  one  line 
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more  prominent  near  and  below  the  suture;  labrum  margin  rounded; 
body  whorl  with  obsolete  revolving  lines."     Conrad,  1862. 

The  subsutural  band  is  deeply  concave  and  the  shoulder  is  very  promi- 
nent and  strongly  nodular.  The  sinus  is  deep  and  gently  rounded  and 
is  in  the  center  of  the  subsutural  band.  The  body  whorl  is  as  long  as 
the  spire,  and  the  beak  is  attenuated  and  somewhat  twisted. 

Length,  16  mm. ;  diameter,  5  mm. 

Occurrence. — St  Mary's  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

SuRCULA  ROTiFERA  Courad. 
Plate  XLI,  Fig.  16. 

Pleurotoma  rotifera  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  l»t  aer.,  p. 

224,  pi.  ix,  fig.  9. 
Surcula  rotifera  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xlv,  p.  561. 
Surcida  rotifera  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  21. 

Description. — "Shell  subfusiform;  spire  with  an  elevated  crenulated 
carina  on  each  whorl;  two  approximate  carinae  near  the  middle  of  the 
large  volution;  sinus  profound.^'     Conrad,  1830. 

The  "  elevated  crenulated  carina  "  occupies  the  middle  of  each  whorl 
of  the  spire,  and  the  shoulder  of  the  body  whorl.  Below  this,  on  the 
body  whorl,  are  about  ten  elevated  revolving  lines,  not  carinated.  The 
spire  is  coiled  upon  the  second  and  most  prominent  of  these.  The  sinus 
is  deep  and  gently  rounded  and  is  situated  half  way  between  the  shoul- 
der and  the  suture. 

Length,  25  mm.;  diameter,  9  mm  (8  whorls). 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River.  Calvert 
Formation.    Plum  Point. 

Collections. — Mainland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum. 

Surcula  mariana  n.  sp. 

Plate  XLI,  Fig.  17. 

Description. — Shell  six-whorled;  whorls  strongly  convex  and  deeply 
constricted  at  the  suture,  each  with  three  or  four  smooth  revolving 
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ridges;  carinal  ridge  much  stronger  than  the  rest,  next  ridge  closely 
above  it  and  much  smaller,  and  between  that  and  the  suture  the  sur- 
face is  smooth  save  for  faint,  gently  incurving  lines  of  growth,  which 
are  obsolete  elsewhere. 

Length,  10  mm. ;  diameter,  4.5  mm. 

This  is  referred  to  Surcula  with  considerable  doubt,  as  the  lip  is 
broken  and  the  growth  lines  almost  obsolete. 

Occurrence. — St.  Mart's  Formation.     St.  Mary's  River. 

Collection, — Maryland  Geological  Survey. 

Genus  MANGILIA  Risso. 

Mangilia  parva  (Conrad). 
Plate  XLII,  Figs.  1,  2. 

Fleitrotoma  parva   Conrad,   1880,  Jour.  Acad.  Nat.  Sci.  Pbila.,  yoL  tI,  Ist   ser.,  p. 

225,  pi.  Ix,  fig.  18. 
Surcttla  parva  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xiv,  p.  561. 
Surcula  parva  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  21. 
Pleurotoma  parva  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  pp.  24,  28. 
Surcula  parva  ?  Whitfield,  1894,  Mon.  xxiv,   U.  8.  Geol.  Survey,  p.  117,   pi.  xxi 

fig.  1. 

Description. — "  Shell  subfusifonn,  transversely  striated,  with  oblique 
longitudinal  ribs;  upper  part  of  the  whorls  concave  and  plain.*'  Con- 
rad, 1830. 

Shell,  small,  seven-  to  nine-whorled ;  spire  attenuate;  beaks  short, 
slightly  curved ;  entire  surface  marked  with  fine,  regular  revolving  lines ; 
each  whorl  with  about  ten  longitudinal  ribs  which  terminate  on  the 
shoulder  in  obtuse  nodes;  above  the  shoulder  is  a  concave  constriction 
which  extends  to  the  suture  and  contains  the  siphonal  notch. 

Length,  10  mm.;  diameter,  3  mm. 

Occurrence. — St  Mary's  Formation.  Cove  Point,  St.  MarVs  Eiver, 
Langley's  BlufE.  Choptank  Formation.  Jones  Wharf.  Calvert 
Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 


164  SYSTEMATIC  PALEONTOLOGY 

Mangtlla.  parvoidea  n.  sp. 
Plate  XLII,  Fig.  3. 

Description. — Shell  small,  fusiform,  seven-whorled ;  whorls  very  con- 
vex, with  numerous  faint  oblique  longitudinal  ribs  and  almost  obsolete 
closely  set  spiral  striae ;  apex  of  spire  obtuse. 

This  species  has  somewhat  the  general  appearance  of  M.  parva,  with 
which  it  is  associated  and  has  been  confused.  It  is  less  slender  than 
parva  (very  much  so  in  the  spire),  less  constricted  at  the  suture,  and 
has  less  prominent  ribs.  It  also  lacks  the  abrupt  angularity  of  that 
species  and  is  generally  larger. 

Length,  10  mm. ;  diameter,  4  mm. 

Occurrence. — St.  Mary^s  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University. 

Mangilia  cornelliana  n.  sp. 
Plate  XLII,  Fig.  4. 

Description. — Shell  small,  slender,  fusiform,  eight-whorled ;  whorls 
moderately  convex;  body  whorl  with  about  twelve  obtuse  longitudinal 
ribs ;  near  the  center  of  each  whorl  are  two  equally  prominent  raised  re- 
volving ribs  with  a  very  fine  one  between  them,  and  on  either  side  of 
them  about  four  other  spiral  ribs  intermediate  in  size  between  them  and 
the  medial  one ;  lines  of  growth  faint ;  sinus  not  deep ;  beak  short,  slightly 
curved,  and  strongly  striated. 

Length,  8  mm. ;  diameter,  2  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collection. — Cornell  University. 

Mangilia  patuxentia  n.  sp. 

Plate  XLII,  Fig.  5. 

Description. — Shell  small,  fusiform,  five-whorled  (without  the  two- 
whorled  nucleus) ;  later  whorls  strongly  rugose,  with  9  to  11  sharply 
elevated  cost®  crossed  by  two  or  three  elevated  revolving  lines  on  each 
whorl  of  the  spire  and  by  many  more  on  the  body  whorl ;  revolving  lines 
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obsolete  between  the  ribs ;  ribs  terminated  below  the  suture  by  a  narrow 
smooth  band,  above  which  is  a  strong  revolving  line  which  margins  the 
suture;  mouth  f  the  length  of  the  shell,  nearly  uniform  in  width  for 
the  greater  part  of  its  length,  but  widening  slightly  near  the  upper  end ; 
beak  slightly  curved;  nucleus  two-whorled,  globose,  smooth  for  a  whorl 
and  a  half,  then  with  faint  reticulate  markings. 

Length,  8  mm.;  diameter,  2  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

Subgenus  GLYPHOSTOMA  Gabb. 

Mangilia  (Glyphostoma)  obtusa  n.  sp. 
Plate  XLII,  Pig.  6. 

Description. — Shell  short,  six-whorled,  spire  ^  the  length  of  the  shell; 
later  whorls  with  about  eight  obtuse  nodes;  entire  shell  covered  with 
faint  raised  revolving  striae  of  which  there  are  two  very  distinct  ones  on 
the  line  of  nodes;  lines  of  growth  faint;  mouth  narrow;  labium  with  a 
large  serrated  callosity  at  the  posterior  end  and  about  nine  small  denticles 
along  the  columella;  labrum  thickened,  and  with  about  eight  denticles 
along  its  inner  face. 

Length,  10  mm.;  width,  4  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Genus  DRILLIA  Gray. 

Drillia  incilifera  (Conrad). 
Plate  XLII,  Fig.  7. 

PUurotoma  gracilis  Conrad,  1880,  Joar.  Acad.  Nat.  Scl.  Phila.,  vol.  ▼!,  let  ser.,  p. 

225,  pL  ix,  flg.  10. 
Pleurotama  incilifera  Conrad,  1834,  Jour.  Acad.  Nat.  Scl.  Pbila.,  vol.  yii,  1st  ser., 

p.  140. 
Pleurotoma  gracilis  Conrad, .1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187. 
Surcula  gracilis  Conrad,  1863,  Proc.  Acad.  Nat.  Scl.  Phila.,  voL  xiv,  p.  561. 
Surcula  gracilis  Meek,  1S64,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  21. 
Not  Pleurotoma  gracilis  Brander.  ^ 

Description. — "  Shell  subf usif orm ;  spire  and  beak  attenuated ;  whorls 
with  two  revolving  rows  of  tubercle?  on  each,  divided  by  a  striated 
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"  Turriculate,  whorls  6,  scalariform,  with  distant  obtuse  ribs  on  the 
lower  half;  suture  waved,  with  an  impressed  line  above  it;  body  whorl 
with  an  impressed  I'evolving  line  above  and  four  raised  revolving  lines 
inferiorly;  upper  sinus  of  labrum  deep  and  rounded,  lower  obselete/* 
Conrad,  1862. 

The  outline  is  very  variable  as  the  figures  show. 

Length,  20  mm.;  diameter,  8  mm.     Length,  15  mm.;  diameter,  4  mm. 

Occurrence, — St.  Mary^b  Foemation.     St.  Mary's  River. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Cornell  University. 

Drillia  whitfieldi  n.  sp. 
Plate  XLII,  Fig.  10. 

Drillia  elegant  Whitfield,  1894,  Mon.  xxiv,  U.  8.  GeoL  Survey,  p.  115,  pi.  xxl,  flgB. 

2-4. 
Not  Pleurotoma  elegans  Emmons. 

Description. — "  The  features  described  by  the  author  *  are,  perhaps,  a 
little  more  pronounced  on  the  New  Jersey  specimens  than  they  would 
appear  to  have  been  on  the  specimens  which  he  figures,  while  the  line 
of  nodes  occurring  above  the  sinus  constriction  are  neither  figured  nor 
mentioned.  Still,  a  species  constructed  according  to  his  figure  and  de- 
scription would  scarcely  fail  to  possess  them.  On  the  New  Jersey 
specimens  they  are  very  conspicuous,  while  in  all  other  features  the 
specimens  correspond  well. 

"  There  is  much  variation  among  the  diflferent  individuals  before  me, 
especially  in  the  comparative  increase  in  the  diameter  of  the  shell  in 
proportion  to  its  length,  to  the  amount  of  nearly  or  quite  one-fourth  of 
the  whole  diameter;  also  in  the  proportional  strength  and  size  of  the 
nodes  above  the  sutural  band  and  in  the  strength  of  the  spiral  lines. 

"  The  aperture  of  the  shell  is  narrow  and  elongated  and  equal  to  more 
than  one-third  of  the  entire  length  of  the  shell.  The  outer  lip  appears 
to  have  been  thickened,  although  all  the  specimens  are  too  imperfect 
for  positive  statement.  The  inner  lip  has  a  decided  callus  at  its  upper 
end,  while  the  notch  is  distinct  but  not  deep.     The  longitudinal  plicae 

*  Whitfield  refers  to  Emmons. 
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are  nearly  vertical  and  on  the  body  whorl  extend  to  near  the  lower 
end.  The  spiral  lines  are  numerous  and  mark  the  entire  volution 
below  the  sutural  band,  but  are  of  ten*  stronger  on  the  lower  part  than 
above/'    Whitfield,  1894. 

The  spire  is  attenuate  and  the  beak  short  and  very  slightly  curved; 
suture  indistinct;  below  the  suture  is  a  line  of  tubercles,  separated  by 
a  concave  band  from  the  lower,  obliquely  ribbed  portion  of  the  whorl; 
sinus  below  the  line  of  tubercles;  surface  marked  with  obsolete,  raised 
spiral  lines  which  override  the  ribs  and  are  much  more  distinct  on  the 
lower  half  of  the  whorl. 

Emmons'  species  is  entirely  distinct  from  this,  being  more  elongate 
and  entirely  lacking  the  subsutural  line  of  tubercles. 

Length,  14  (?)  mm.;  diameter,  5  mm. 

Occurrence. — Calvert  Fokmation.     Church  Hill. 

Collection, — ^Maryland  Geological  Survey. 

Drillia  calvertbnsis  n.  sp. 
Plate  XLII,  Fig.  11. 

Description. — Shell  small,  slender,  nine-whorled;  spire  high,  tapering 
sharply;  body  whorl  short,  with  ten  to  thirteen  oblique  longitudinal  ribs 
terminating  in  a  concave,  subsutural  constriction;  raised  revolving  lines 
fine  and  close  in  the  constriction,  larger  and  more  distant  with  many 
finer  intermediate  ones  on  the  ribbed  portion  of  the  whorl;  suture  dis- 
tinct, younger  whorls  overlapping  the  older;  sinus  deep,  lines  of  growth 
sharp. 

Length,  13  mm.;  diameter,  4  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  IT.  S.  National  Museum. 

Section  CYMATOSYRINX  Dall. 

Drillia  limatula  Conrad. 
Plate  XLII,  Figs.  12,  13. 

Pleurotoma  limatula   Conrad,  1830,  Jonr.  Acad.  Nat.  Sci.  Phila.,  yoL  vi,  1st  ser., 

p.  224,  pi.  Ix,  fig.  12. 
Drillia  limatula  Conrad,  1863,  Froc.  Acad.  Nat.  Sci.  Phila.,  yoL  xIy,  p.  561. 
Drillia  limatula  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll   (183),  p.  21. 
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Description. — "  Shell  subfuBiform,  glabrous,  with  short  oblique  lon- 
gitudinal ribs;  whorls  concave  above  and  plain;  left  lip  reflected  over 
the  columella  with  a  callus  at  its  superior  termination.'*    Conrad,  1830. 

The  specimens  from  Jones  Wharf  have  impressed  revolving  lines  on 
the  base  of  the  body  whori.  Those  from  Plum  Point  are  intermediate 
between  limatula  and  lunaia  of  H.  G.  Lea.  They  might  be  considered 
as  a  variety  of  either  species. 

Length,  40  mm.;  diameter,  11  mm.  (Plum  Point).  Length,  22  mm.; 
diameter  7  mm.  (St.  Mary^s  River). 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point, 
Langley's  BluflP.  Choptank  Formation.  Jones  Wharf,  Flag  Pond. 
Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Drillia  limatula  var.  dissimilis  Conrad. 
Plate  XLII,  Figs.  14,  15. 

Pleurotoma  diMimilU  Conrad,   1880,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  yi,  Ist  ser., 

p.  224,  pL  ix,  fig.  11. 
Drillia  dUaimilis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  502. 
Drillia  disHmilis  Meek,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  21. 

Description. — "Shell  conical,  smooth;  spire  with  obsolete  oblique 
nodules  joining  the  suture  at  the  base  of  each  volution;  suture  im- 
pressed; left  lip  with  a  callus  at  its  superior  termination;  columella 
truncated;  a  slight  sinus  at  the  base  of  the  right  lip."    Conrad,  1830. 

This  differs  from  limatula  only  in  that  the  nodular  ribs  are  more 
nearly  obsolete. 

Length,  21  mm.;  diameter,  7  mm. 

Occurrence. — St.  Maby^s  Formation.  St.  Mary's  River,  Cove  Point, 
Langle/s  Bluff. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 
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DbILLIA  LIMATULA  VAH.  PYRAMIDAUS  n.  VHT. 

Plate  XLn,  Fig.  16. 

Description. — Spire  pyramidal,  variable  in  aeuteness;  shoulder  of 
body  whorl  angular;  beak  short,  slightly  curved  at  extremity;  columella 
straight. 

This  variety  differs  from  limatula  as  angulata  does  from  incilifercL 

Length,  14  mm.;  diameter,  5  mm. 

Occurrence. — St.  Mary's  FoRMATioif.  Cove  Point,  St.  Mary's  River, 
Langley's  Bluff. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Dhillia  psettdebuhnea  (Whitfield). 
Plate  XLII,  Pig.  17. 

Pleurotoma  pteudebumea   H«ilprin,   1887,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zxziz, 

p.  404. 
Pleurotoma  {Drillia)  pMtmdebumea  Whitfield,   1894,  Mon.  xziv,  U.  S.  6eol.  Sarvey, 

p.  114,  pi.  zxi,  figs.  8-13. 

Description. — "  Spire  elevated,  of  about  ten  volutions;  apex  papil- 
late; whorls  convex,  porceUanous,  strongly  ribbed,  somewhat  im- 
pressed on  the  shoulder;  ribs  numerous,  deflected,  those  of  the  several 
whorls  alternating  in  position.    ^N'o  revolving  lines. 

"Aperture  about  one-third  the  length  of  shell;  canal  slightly 
deflected;  columellar  lip  well  defined. 

"  Length,  slightly  exceeding  a  half  inch."     Heilprin,  1887. 

This  species  differs  from  limatula  in  being  more  slender,  less  angular 
about  the  body  whorl;  the  longitudinal  ribs  are  longer,  less  nodose, 
not  terminating  abruptly  at  the  concave  subsutural  band  but  sometimes 
continuing  from  suture  to  suture.  I  have  not  seen  the  revolving  lines 
which  Whitfield  mentions. 

Length,  20  mm.;  diameter,  6  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 
Collection. — Maryland  Geological  Survey. 
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Genus  CANCELLARIA   Lamarck. 
Subgenus  CANCELLARIA  s.  s. 

Cancellaria  alternata  Conrad. 
Plate  XLIII,  KgB.  1,  2,  3. 

Cancellaria  altemata  Conrad,  1834,  Jonr.  Acad.  Nat.  Sci.  Phila.,  voL  vil,  1st  ser., 

p.  155. 
Cancellaria  altemata  Conrad,  1863,  Proc.  Acad.  Nat.  Scl.  Phila.,  voL  xlv,  p.  567. 
Cancellaria  altemata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  17. 
Cancellaria  altemata  Conrad,  1866,  Amer.  Jonr.  Conch.,  vol.  11,  p.  67,  pi.  Iv,  flg.  7. 
Cancellaria  altemata  Whitfield,  1894,  Mon.  xxlv,  U.  S.  Geol.  Snrvey,  p.  112,  pi.  xx, 

figs.  5-10. 
Merica  altemata  Cossmann,  1899,  Essais  de  Pal^oconch.  Comp.,  vol.  ill,  p.  15. 

Description. — "  Shell  short  subfusiform;  whorls  six,  with  nine  or  ten 
thick,  longitudinal,  oblique  costse,  with  prominent  spiral  and  finer 
intermediate  strias;  spire  subcorneal;  aperture  less  than  half  the  length 
of  the  shell;  labium  with  three  plaits,  decreasing  in  size  inferiorly,  as  in 
Mitra ;  aperture  semilunar.    Length,  half  an  inch.''     Conrad,  1834. 

''Whorls  6,  rounded,  with  nine  or  ten  pi:ominent  ribs,  and  promi- 
nent reyolving  distant  striae,  and  an  intermediate  fine  line ;  spire  conical ; 
aperture  less  than  half  the  length  of  the  shell,  sub-ovate;  columella 
3-plaited,  plaits  decreasing  in  size  tc* wards  the  base;  umbilicus  small; 
summits  of  volutions  flattened;  6  of  the  larger  revolving  lines  on  the 
penultimate  whorl.''     Conrad,  1866. 

"Very  many  specimens  show  six  or  seven  prominent  spiral  striae, 
while  others  have  only  the  five  mentioned  in  the  description.  Most 
of  them  show  from  four  to  six  fine  raised  lines  on  the  summit  of  the 
whorl,  a  feature  not  mentioned  in  either  description,  and  all  have 
several  other  lines  below  the  prominent  ones  mentioned.  The  form 
of  the  aperture  of  course  varies  with  the  proportional  length  of  the 
shell."    Whitfield,  1894. 

This  species  is  very  variable  as  the  above  descriptions  show.  Conrad's 
type,  which  was  from  the  Choptank  formation,  and  the  New  Jersey 
specimens  have  a  distinct  umbilicus.  This  feature  is  almost  always 
absent  in  the  other  Maryland  specimens.  The  Jones  Wharf  specimens 
differ  from  the  ot^iers  in  being  uniformly  short,  thick-set,  strongly 
ribbed,  and  not  constricted  at  the  suture.  The  specimens  from  the  St. 
Mary's  formation  approach  C.  lunata  very  closely  (through  intermediate 
11 
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forms),  but  are  .separated  by  their  greater  strength  of  ribbing  and  kck 
of  flat  tops  on  the  whorls.  The  intermediate  line  is  not  a  constant 
character. 

Length,  16  mm.;  diameter,  10  mm. 

Occurrence, — St.  Maby's  Formation.  Cove  Point,  St.  Mary's  River. 
Choptaxk  Formation.  Jones  WTiarf,  Greensboro,  Sand  Hill  (?), 
"Choptank  River"  (Conrad).  Calvert  Formation.  Plum  Point, 
TTiurch  Hill,  3  miles  west  of  Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Caxcellaria  exgonata  Conrad. 
Plate  XLIII,  Fig.  4. 

CanreUaria  engonata  Conrad,  1841,  Proc.  Acad.  Nat.  8ci.  Phila.,  Tol.  !,  p.  'iQ. 
(Jancellaria  engonata  Conrad,  1S42,  Jour.  Acad.  Nat.  8cf.  Phila.,  toI.  Tiii,  Ist  ser., 

p.  188. 
Cancellaria  engonata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  zIt,  p.  567. 
Canrellaria  engotiata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  17. 
Cancellaria  engonata  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  ii,  p.  68,  pi.  It,  fig.  8. 
Cancellaria  engonata  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  ill,  yol.  zIy,  p.  24. 

Description. — **  Short  fusiform,  with  strong  spiral  prominent  lines; 
and  numerous  longitudinal  costse,  not  so  distinct  as  the  transverse  lines; 
Bpire  scalariform,  volutions  4;  columella  with  three  plaits,  the  middle 
one  very  oblique;  submargin  of  labium  with  prominent  transverse  lines. 
Length,  f  inch.*'     Conrad,  1841. 

"Short-fusiform,  longitudinally  ribbed,  with  prominent  revolving 
lines,  about  12  in  number,  from  the  shoulder  to  the  base;  whorls  5; 
spire  conical,  scalariform;  aperture  lunate;  columella  three-plaited,  the 
middle  one  very  oblique."     Conrad,  1866. 

Conrad's  specimens  were  immature  and  his  figure  and  descriptions 
are  not  characteristic.     The  species  may  be  re-defined  as  follows: 

Shell  subfusiform,  six-whorl ed;  whorls  very  convex,  deeply  constricted 
at  the  suture,  and  widest  about  one-third  the  distance  from  the  top; 
top  of  the  whorl  flat,  slightly  domed,  or  concave;  whorls  of  the  spire 
with  twelve  strong,  raised,  revolving  ribs  with  wider  interspaces;  body 
whorl  with  twelve  ribs  below  the  shoulder,  and  nearly  as  many  smaller 
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ones  above;  longitudinal  costae  variable  in  distribution  and  develop- 
ment, often  entirely  absent;  mouth  widest  above;  labium  strongly 
crenulated;  columella  with  three  plaits,  of  which  the  upper  is  the  larg- 
est, the  middle  the  most  oblique,  and  the  lower  is  obsolete  in  the  whorls 
of  the  spire. 

This  species  differs  from  C  lunata  in  being  much  more  constricted 
at  the  suture,  and  in  having  less  distinct  longitudinal  ribs. 

Length,  23  mm.;  diameter,  13  (?)  mm.  • 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Cancellaria  lunata  Conrad. 
Plate  XLIII,  Fig.  5. 

Cancellaria  lunata  Conrad,  1830,  Jour.  Acad.  Nat.  Scl.  Phlla.,  voL  vl,  Ist  ser.,  p. 

222,  pi.  ix,  flg.  4. 
Cancellaria  lunata  Lyell,  1845,  Quart.  Jonr.  6eo1.  Soc.  London,  vol.  1,  p.  421. 
Cancellaria  lunata  Lyell,  1846,  Proc.  Geo!.  Soc.  London,  yol.  iv,  p.  555. 
Cancellaria  lunata  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  xlv,  p.  567. 
Cancellaria  lunata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  17. 
Cancellaria  aealarina  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  ii,  p.  68,  pi.  iv,  fla^.  17. 
Cancellaria  {Solatia)  lunata  Cossmann,  1890,  Essals  de  Pal^oconch.  Comp.,vol.  ill,  p.  12. 
Not  Cancellaria  scalarina  Lamarck. 

Descripition. — "  Shell  turreted,  with  longitudinal  oblique  ribs ;  trans- 
versely sulcated;  whorls  of  the  spire  narrowed  at  the  base  and  flattened 
on  the  summit;  apex  acute;  right  lip  regularly  toothed  within;  colu- 
mella with  three  plaits,  the  upper  one  large  and  distant,  and  the  last 
plait  uniting  with  the  base  of  the  columella;  aperture  lunate."  Con- 
rad, 1830. 

Some  individuals  resemble  C,  altemata.  This  species  differs  from 
altemata  essentially  in  being  proportionally  longer,  having  a  sharper 
spire,  thinner  shell,  longitudinal  ribs  not  as  strong,  and  the  tops  of  the 
whorls  somewhat  flat.  In  these  characters  it  is  intermediate  between 
altemata  and  engonata  but  is  sharply  separated  from  both. 

Conrad  could  not  have  intended  his  figure  and  description  for  0, 
scdlarina  Lamarck,  which  is  a  Trigonostoma  somewhat  resembling  T. 
biplicifera,     Conrad's   description   of   scalarina   applies   to   our   speci- 
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mens  of  lunata  as  well  as  does  his  original  description  of  the  latter 
species,  while  the  figure  is  much  better. 

Length,  20  mm.;  diameter,  11  mm. 

Occurrence. — St.  Mary's  Fobmation.  Cove  Point,  St.  Mar/s  River, 
Langley's  Bluff. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Cancellaria  prunicola  n.  sp. 
Plate  XLIII,  Figs.  6a,  6b. 

Description. — Shell  turreted,  nearly  as  broad  as  long,  six-whorled; 
with  broad,  flat  tops  (concave  on  some  specimens),  and  straight  sides 
perpendicular  to  the  tops;  longitudinal  ribs,  small,  distinct,  and  num- 
erous, with  many  fine,  sharp,  intermediate  lines  of  growth;  broad,  raised 
spiral  striae  five  in  number  on  the  side  of  each  whorl  except  the  body 
whorl  which  has  twelve;  tops  of  whorls  almost  without  spirals;  ribs  and 
spirals  at  the  same  distance  and  of  about  the  same  prominence,  giving 
a  reticulate  appearance;  columella  with  three  strong  plaits;  umbilicus 
small. 

Length  (restored),  24  nam.;  diameter,  16  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  IT.  S.  ITational  Museum. 

Cancellaria  reticulatoides  n.  sp.  i 

Plate  XLIII,  Fig.  7. 

Description. — Shell  small,  oval,  four-whorled  without  the  nucleus; 
nucleus  four-whorled,  smooth,  depressed-naticoid,  with  its  axis  some- 
what inclined  to  the  left;  spire  with  about  five  narrow-raised  revolving 
ribs  on  each  whorl,  and  with  regular  longitudinal  ribs  which  become 
fainter  on  the  later  whorls;  body  whorl  with  about  fifteen  revolving 
ribs  and  almost  obsolete  longitudinal  ones;  columella  with  three  plaits, 
the  largest  above  and  nearly  horizontal,  the  others  nearly  horizontal 
to  the  aperture,  then  bending  sharply  down  the  columella,  below  the 
largest  plait  are  two  small,  oblique  denticles  on  the  columella;  labrum 
with  about  six  denticles;  umbilicus  small.  The  general  form  of  this 
species  is  much  like  that  of  C.  reticulata. 
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Length,  13  mm.;  diameter,  8  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection, — Maryland  Geological  Survey. 

Subgenus  ADMETE  MoUer. 

Cakcellaria  (Admbte)  marylandica  n.  sp. 
Plate  XLIII,  Fig.  8. 

Description. — Shell  small,  slender,  subfusiform,  fragile,  five-whorled; 
whorls  convex  and  somewhat  angular  in  the  middle;  body  whorl  with 
fourteen  weak  longitudinal  ribs  perpendicular  to  the  suture,  and  with 
numerous  raised  spiral  strise  which  have  a  tendency  to  alternate  in  size; 
mouth  less  than  half  the  length  of  the  shell;  columella  plaits  small, 
especially  at  the  mouth. 

Length,  10  mm.;  diameter,  5  mm. 

Occurrence. — St.  Mary's  Formation.    St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 

Subgenus  TRIGONOSTOMA  Blainville. 

Cancellaria  (Trigonostoma)  perspectiva  Conrad. 

Plate  XLIII,  Fig.  9. 

Cancellaria  perspectiva  Conrad,  1884,  Jonr.  Acad.  Nat.  Sci.  Pbila.,  vol.  vii,  Ist  ser., 

p.  186. 
Cancellaria  perspectiva  Hodge,  1841,  Amer.  Jour.  Scl.,  vol.  zli,  p.  848. 
Cancellaria  perspectiva  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  567. 
Cancellaria  perspectiva  Meek,  1864,  Miocene  Clieck  List,  Smith.  Misc.  Coll.  (183), 

p.  17. 
Cancellaria  perspectiva  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  ii,  p.  67,  pi.   ill,' 

fig.  6. 

Description. — "  Shell  subglobose,  with  irregular  oblique  prominent 
distant  ribs,  and  obtuse  prominent  spiral  lines,  alternated  in  size;  spire 
very  short,  conical;  whorls  profoundly  channeled  above;  aperture  obo- 
vate,  rather  more  than  half  the  length  of  the  shell;  labrum  striated 
within;  columella  with  three  compressed  plaits;  the  superior  one  very 
prominent;  umbilicus  wide,  striated  within;  exhibiting  the  volutions 
to  the  apex.'*     Conrad,  1834. 
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The  only  specimen  known  from  Maryland  is  young  and  badly  broken. 
Length,  12  mm. ;  diameter,  8  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mar/s  River. 
Collection. — ^Wagner  Free  Institute  of  Science. 

Cancellaria  (Trigonostoma)  biplicifera  Conrad. 

Plate  XLIII,  Fig.  10. 

Cancellaria  biplicifera  Courad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  81. 

Cancellaria  biplicifera  Conrad,  1842,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vlii,  Ist  aer., 
p.  187. 

?  Cancellaria  antiqua  Wagner,  1848,  plate  ill,  fig.  8  (plates  privately  distributed). 

?  Cancellaria  antiqua  Bronn,  1848,  Hand.  Gesch.  Nat.,  Index  Pal.,  pt.  i,  p.  208. 

?  Cancellaria  antiqua  Bronn,  1849,  Hand.  Gesch.  Nat.,  Index  Pal.,  pt.  ii,  p.  465. 

Cancellaria  {Trigonoatoma)  biplicifera  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,vol. 
xiv,  p.  667. 

Cancellaria  iTrigonostonia)  biplicifera  Meek,  1864,  Miocene  Check  List,  Smith.  Misc. 

ColJ.  (188),  p.  17. 
Cancellaria  biplicifera  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  11,  p.  67,  pi.  iii,  fig.  4. 
?  Cancellaria  antiqua  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  v,  pt.  ii,  p.  11, 

pi.  iii,  fig.  8. 

Description. — "Turrited,  with  thick  longitudinal  ribs,  and  spiral 
rather  distant  impressed  lines;  on  the  body  whirl  an  occasional  ["inter- 
mediate/* 1841]  fine  line;  space  below  the  suture  widely  and  deeply 
channelled ;  shoulder  coronated ;  umbilicus  small ;  columella  concave,  and 
with  two  plaits.    Length  1^  inch."     Conrad,  1842. 

"  Subovate,  with  rather  thick,  prominent  ribs,  and  revolving,  broad 
striae,  and  an  intermediate  fine  line;  ribs  slightly  convex;  summits  of 
the  whorls  widely  and  deeply  channelled;  shoulder  coronated;  umbilicus 
small;  columella  concave,  biplicate.**     Conrad,  1866. 

This  is  the  largest  of  the  Miocene  species  of  Cancellaria  and  one  of 
♦  the  rarest. 

There  is  little  doubt  that  the  form  figured  by  Wagner  but  never 
described  is  of  this  species.  The  rest  of  his  Miocene  fossils  were  from 
Jones  Wharf,  which  is  the  locality  where  this  species  occurs  most 
abundantly  and  best  developed. 

Length,  57  mm.;  diameter,  37  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.    Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 
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Subgenus  SVELTIA  Jousseaume. 

Canoellaeia  (Sveltia)  patuxentia  n.  sp. 
Plate  XLIII,  Figs.  11a,  lib. 

Description. — Shell  small,  slender,  fragile,  five-whorled ;  whorls  deeply 
constricted  at  the  suture,  and  strongly  and  regularly  convex;  body  whorl 
with  about  30  regular  equidistant,  raised  spiral  striae,  and  with  eight  or 
nine  strong,  longitudinal  ribs  which  are  more  prominent  on  the  upper 
part  of  the  whorl,  and  thus  mask  the  regular  convexity  of  the  whorls, 
giving  them  the  appearance  of  being  flat  on  top,  widest  near  the  top, 
and  sloping  gently  to  the  suture  below ;  whorls  of  the  spire  with  fifteen 
to  twenty  spiral  stria;  protoconch  depressed  naticoid  in  shape,  two 
whorled;  mouth  ovate;  columella  with  two  strong  plaits  above,  and  a 
very  weak  one  below;  labium  thick,  reflected;  labrum  broken  in  type. 

Length,  10.5  mm.;  diameter,  5.5  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — ^Maryland  Geological  Survey. 

Cancellaria  (Sveltia)  calvertensis  n.  sp. 
Plate  XLIII,  Fig.  12. 

Description. — Shell  small,  five-whorled;  whorls  of  the  spire  regularly 
and  strongly  convex,  with  eight  or  nine  strong,  raised,  longitudinal 
ribs,  and  about  fourteen  raised,  revolving  ribs;  sutures  deep  and  dis- 
tinct; umbilicus  small;  columella  with  three  plaits  increasing  in  size 
above;  labrum  dentate. 

This  species  resembles  C.  patuxentia  but  is  more  elongate. 

Length,  8.5  mm. ;  diameter,  4  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection. — ^TJ.  S.  National  Museum. 

Cancellaria  (Sveltia)  sp. 

Description. — Shell  small,  slender,  fragile;  columella  plaits,  two,  both 
very  oblique;  no  umbilicus;  longitudinal  ribs  small,  distant;  each  whorl 
with  eight  or  ten  raised  spiral  striaB,  with  much  broader  interspaces. 

This  form  has  a  general  outline  like  C.  patuxentia,  but  differs  from 
that  species  in  the  characters  noted  above,  and  also  in  being  less  deeply 
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constricted  at  the  suture^  and  in  having  smaller  and  more  distant 
longitudinal  ribs. 

The  only  specimen  has  been  badly  broken^  so  no  attempt  is  made  to 
name  or  illustrate  the  species. 

Lengthy  7  mm. ;  diameter^  3  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection, — ^Maryland  Geological  Survey. 

Subgenus  CANCELLARIELLA  n.  sub>g. 

Shell  small^  depressed^  !N'erita-like.  Mouth  strongly  canaliculate, 
with  a  deep  anterior  siphonal  notch.  Columella  concave,  with  four 
plaits,  of  which  there  are  two  close  together  at  the  base,  the  upper 
being  the  strongest,  one  still  stronger  at  the  middle  of  the  columella 
and  one  at  the  top  which  does  not  extend  far  in.  Between  the  two 
middle  ones  is  a  deep  concavity  which,  within,  becomes  a  deep  furrow 
overhung  by  the  plaits.  Back  from  the  mouth  all  but  the  two  medial 
plaits  become  obsolete.  XJmbilicus  broad  and  prominent.  Spire  much 
depressed. 

Type  Cancellaria  (Cancellariella)  neritoidea  Martin. 

No  other  species  has  come  to  my  notice  which  would  fall  in  this 
subgenus. 

Canoellaria  (Cancellariella)  neritoidea  n.  sp. 
Plate  XLIII,  Pigs.  13a,  13b. 

Description. — ^Whorls  three;  body  whorl  very  large  in  proportion  to 
the  size  of  the  shell;  spire  depressed;  ornamentation  consists  of  about 
twenty  broad,  impressed,  revolving  lines  with  broader,  gently  arched 
interspaces;  lines  of  growth  prominent;  surface  wrinkled  by  irregular 
varix-like  undulations  which  are  most  prominent  toward  the  suture; 
suture  deeply  impressed;  ornamentation  of  the  spire  entirely  destroyed 
if  any  ever  existed;  umbilicus  long,  crescent  shaped,  strongly  wrinkled 
by  lines  of  growth;  mouth  broadly  subovate,  and  wider  below  than 
above;  notch  for  the  anterior  canal  very  deep. 

Length,  8  mm.;  width,  8  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — ^Maryland  Geological  Survey. 
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Cancellaria  corbulu  Conrad. 

Cancellaria  corbulu  Conrad,  1848,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  i,  p.  808. 

Description, — "  Short,  subovate ;  whorls  subscalarif orm,  ribs  8  or  9 
on  the  body  whorl,  prominent,  flattened  laterally,  and  crossed  by  promi- 
nent, alternate  strisB,  the  larger  ones  rather  distant  and  elevated;  colum- 
ella with  three  plaits,  rectilinear;  base  subumbilicated;  aperture  nearly 
half  the  length  of  the  shell.  Length  half  an  inch."  "  Loc.  Maryland." 
Conrad,  1843. 

No  other  reference  has  ever  been  made  to  this  species,  and  the  de- 
scription is  insufficient  to  identify  it. 

Superfamily   RHACHIGLOSSA. 
Family  OLIVIDit. 

Genus  OLIVA  Bruguiere. 

Oliva  littbrata  Lamarck. 
Plate  XLIV,  Figs,  la,  lb. 

Oliva  liiterata  Lamarck,  1810,  Ann.  du.  Mns.,  toL  xvi,  p.  815. 

Oliva  litterata  Lamarck,  1822;  Anim.  saDS  Vertebr.,  yoL  vii,  p.  425. 

Oliva  litterata  Lamarck,   1822,  Tabl.   Encyclop.  et  Meth.,  vol.  ill,  p.  651,  pi.  862, 

figs,  la,  lb. 
Oliva  8p.  Say,  1824,  Jonr.  Acad.  Nat.  Sci.  Phlla.,  yoL  iv,  Ist  ser.,  p.  126. 
Oliva  litterata  Conrad,  1841,  Amer.  Jonr.  Sci.,  vol.  xli,  p.  845,  pi.  ii,  fig.  1. 
Oliva   litterata  Conrad,   1848,  Trans.  Amer.  Assoc.  Geol.  and   Nat.,  p.  108,  pi.  v, 

fig.  1. 
Strephona  Uterata  Taomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sonth  Carolina, 

p.  140,  pi.  zzTiii,  flg.  18. 
Oliva  Uterata  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  259,  flg.  80. 
Dactylua  Carolinenais  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  pp.  568, 

584. 
Oliva  carolinensit  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  20. 
Oliva  litterata  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  44. 
Oliva  Carolinenitis  Whitfield,  1894,  Mon.  xxlv,   U.  S.  Geol.  Survey,  p.  109,  pi.  xix, 

flg.  8. 
Oliva  {Neocylindrus)  earolinensie  Cossmann,   1899,   Essais   de  Pal6oconch.  Comp., 

vol.  iii,  p.  46,  pi.  ii,  figs.  20,  24. 

Description. — "0.  cylindracea,  elongate,  cinereo  fulvoque  undata; 
fasciis  duabus  characteribus  castaneo-fuscis  inscriptis;  spira  acuta." 
Lamarck,  1822. 

Shell  cylindroid,  somewhat  inflated  above  the  middle  of  the  body 
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whorl  thick,  polished;  spire  short,  obtuse,  about  i  or  |  of  the  length 
of  the  shell;  suture  deeply  canaliculate;  columella  plaited  throughout. 

Conrad^s  description  of  0.  caroKnensis  is  as  follows :  "  Cylindrical ; 
spire  short,  conical;  whorls  concave  or  angulated;  columella  strongly 
plaited  throughout;  substance  of  shell  very  thick  at  base."  Whitfield's 
specimen  is  too  fragmentary  to  determine  the  species  with  certainty. 

Length,  28  mm.;  diameter,  11  mm. 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  Eiver  (fide  Say). 
Choptank  Formation.  Greensboro,  St.  Leonard's  Creek.  Calvert 
Formation.     Church  Hill. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Oliva  harrisi  n.  sp. 

Plate  XLIV,  Figs.  2,  3. 

Oliva  literata  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xl,  p.  24. 
Not  Oliva  litterata  Lamarck. 

Description. — Shell  elliptical,  narrow,  elongate,  fragile;  spire  high, 
pointed,  about  i  or  J  the  length  of  the  shell ;  body  whorl  gently  inflated 
above,  sides  uniformly  rounded;  lower  end  of  the  columella  strongly 
callous. 

This  species  differs  from  0.  litterata  in  having  a  higher  spire,  in  being 
proportionally  narrower  throughout,  and  in  having  the  greatest  infla- 
tion of  the  body  whorl  at  a  greater  distance  from  the  suture. 

Length,  37  mm.;  diameter,  14.5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  TT.  S.  National  Museum. 

Family   MARGINELLID/E. 

Genus  MARGINELLA  Lamarck. 

Marginella  minuta  Pfeiflfer. 
Plate  XLIV,  Fig.  4. 

Marginella  minuta  Pfelfier,  1840,  Archly  fur  Naturgeschichte,  toL  tU,  p.  259. 
Marginella  eonuhts  H.  C.  Lea,  1843,  New  Fossil  Shells  from  the  Tertiary  of  Vir- 
ginia (Abst.))*  p.  12. 

*  As  all  the  forms  in  which  this  paper  appeared  are  not  generally  known  it  may 
be  well  to  call  attention  to  the  matter  here. 

A  paper  entitled  *^  Deecription  of  Bome  new  Fotsil  Shells  from  the  Tertiary  of  Peters- 
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Marginella  conulus  H.  C.  Lea,  1846,  Trans.  Amer.  Pbilos.  Soc,  vol.  ix,  p.  278,  pL 

xxxvii,  fig.  102. 
Porcellana  conttluf^  Conrad,  1863,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  xiv,  p.  563. 
Marginella  ( Volutella)  connlus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  19. 
Marginella  minuta  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  57. 

Description. — "Testa  ovata,  glabra,  alba;  spira  brevissima;  anfract.  3; 
columella  subquadriplicata;  apertura  augustissima.  Long.  1,  diam.  § 
lin."     Pfeiffer,  1840. 

"  Shell  subovate,  conoidal,  thick,  smooth,  polished ;  spire  conical,  ob- 
tuse; sutures  nearly  obsolete;  whorls  three,  flat;  last  whorl  rounded; 
base  smooth;  mouth  long,  very  narrow;  columella  with  three  folds  near 
the  base;  outer  lip  thickened,  rounded  smooth."     Lea,  1846. 

The  Maryland  specimens  have  been  compared  with  Lea's  type  and 
show  no  difference.  Dr.  Dall  is  authority  for  the  equivalence  of  Lea's 
species  with  Pfeiffer's.  The  latter  was  described  from  Cuba  and  is 
recent,  but  also  occurs  in  the  Pliocene  of  North  Carolina  and  Florida. 

Great  care  has  to  be  taken  in  separating  this  species  from  the  young 
of  Erato  perexigua  which  occurs  associated  with  it  at  Plum  Point. 

Length,  3.5  mm.;  width,  2  mm. 

Occurrence.— Gkovtank  Formation.  Jones  Wharf,  Greensboro. 
Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Cornell  University,  U.  S. 
National  Museum. 

Marginella  denticulata  Conrad. 
Plate  XLIV,  Fig.  5. 

Marginella  denticulata  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  vi,  1st  ser., 
p.  225,  pi.  Ix,  tig.  21. 


hurg^  Virginia^"*^  was  read  by  Henry  C.  Lea  before  the  American  Philosophical  Society 
on  May  29,  1848.  An  abstract  of  this  paper  is  contained  in  the  Proceedings  of  the 
American  Philosophical  Society^  vol.  iii,  p.  162,  published  In  1843,  which  con- 
tains merely  a  list  of  species  with  descriptions  of  the  new  genera.  In  the  library  of 
the  Philadelphia  Academy  of  Natural  Sciences  is  a  pamphlet  entitled  ^^Abstract  of  a 
Paper  read  before  the  American  Philosophical  Society^  May  29,  1843,  entitled  '•Description 
of  some  new  Fossil  Shells^  from  the  Tertiary  of  Petersburg^  Virginia,^  by  Henry  C.  Lea^ 
Philadelphia^'*^  which  contains  twelve  pages  octavo  (numbered  **1-12")  of  Latin 
diagnoses  of  the  new  genera  and  species  without  figures,  remarks  or  foot-notes.  On 
the  first  page  is  written  ^*^Issued  Oct.  19^A,  1843.'*  In  1845  there  appeared  a  quarto 
excerpt  which  was  identical  with  the  final  publication  in  vol.  ix,  of  the  Transactions 
of  the  American  Philosophical  Society,  except  that  it  had  a  pagination  of  its  own. 
Vol.  ix  in  which  the  article  made  its  final  appearance  was  published  in  1846. 
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Marginella  deniiculata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  pt.  iv,  p.  86^ 

pi.  zlix,  tig.  10. 
Porcellana  {Olabella)  dentictilata  Conrad,  1868,  Proc.  Acad.  Nat.  8cl.  Pblla.,  vol.  xlv, 

p.  564. 
Margifulla  dentieulata  Meek,  1864,   Miocene  Check  List,  Smith.  Misc.  Coll.  (183), 

p.  19. 
Marginella  dentieulata   Dall,   1890,   Trans.  Wagner   Free   Inst.  Sci.,  vol.  iil,  pt.  i, 

p.  51,  pi.  V,  lig.  8. 
Marginella  {Eratoidea)  dentieulata  Cossmann,   1899,  Essais  de  Pal^oconch.  Comp., 

vol.  iii,  p.  88. 

Description. — "  Shell  smooth,  polished,  spire  conical;  columella  four 
plaited,  the  three  lower  plaits  oblique;  right  lip  denticulate  within; 
aperture  rather  more  than  half  the  length  of  the  shell."    Conrad,  1830. 

"  Subovate,  polished;  spire  conical;  columella  4-plaited;  labrum  den- 
ticulate within,  straight,  rather  more  than  half  the  length  of  the  shell." 
Conrad,  1845. 

Dr.  Dall,  in  the  paper  referred  to  above,  has  discussed  the  synonomy 
and  characteristics  of  this  species  in  great  detail. 

Length,  6.5  mm. ;  diameter,  3  mm. 

Occurrence. — St.  Mary's  Formation.    St.  Mary's  River. 
Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 


Marginella  calvertensis  n.  sp. 
Plate  XLIV,  Fig.  6. 

Description. — Shell  elongate,  solid,  surface  highly  polished,  and  with 
faint  longitudinal  ribs;  whorls  about  five;  spire  about  the  length  of  the 
body  whorl;  whorls  strongly  convex,  with  a  marked  subsutural  con- 
striction which  gives  the  spire  a  turreted  appearance;  inner  lip  with  a 
slight  callus;  outer  lip  thick  and  flaring;  plates  four,  lower  three  very 
oblique,  the  posterior  the  strongest  and  least  oblique. 

Length,  10  mm. ;  diameter,  4  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Family   VOLUTIDi€. 

Genus  SCAPHELLA  Swainson. 

ScAPHELLA  SOLITARIA  (Conrad). 
Plate  XLIV,  Fig.  7. 

Valuta  soUtaria  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  vi,  Ist  aer.,  p.  218, 

pi.  ix,  fig.  7. 
Valuta  solitaria  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  563. 
Valuta  salitaria  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  19. 
Seaphella  salitaria  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  80. 
Scaphella  nalitarta  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  p.  24. 

Description. — "  Shell  ovate  oblong,  smooth ;  spire  with  the  whorls  con- 
cave above,  and  straight  at  the  sides,  having  the  angles  tuberculated; 
aperture  dilated  at  the  base;  columella  four  plaited. 

"  The  large  whorl  is  obsoletely  striated  at  the  base,  and  the  plaits  on 
the  columella  are  oblique  and  subequal.''     Conrad,  1830. 

There  are  a  few  important  characteristics  not  noted  in  the  original 
description.  Dr.  Dall  states  that  the  color  pattern  is  the  same  as  on 
the  recent  S.  junonia  Hwass,  which  is  the  type  of  the  genus.  The 
nucleus  is  very  obtuse  with  no  elevated  point  and  its  second  whorl  is 
marked  by  four  deeply  impressed,  regularly  spaced,  revolving  grooves 
which  die  out  as  the  shoulder  becomes  luberculate. 

The  specimens  from  Plum  Point  have  a  much  more  angular  and  more 
strongly  tuberculate  shoulder,  with  a  deeper  concavity  above  it,  than 
those  from  the  younger  beds,  and  the  body  whorl  is  more  strongly 
striate  at  the  base.  One  specimen  from  Plum  Point  has  faint  revolv- 
ing striae  above  the  shoulder  of  the  body  whorl.  The  specimens  from 
St.  Mary's  Biver  frequently  have  the  shoulder  entirely  free  from  tuber- 
cles and  not  at  all  angular;  this  is  especially  true  of  the  later  whorls. 

Length,  43  mm.;  diameter,  ^3  mm. 

Occurrence, — St.  Maby's  Formation.  St.  Mary's  River.  Calvert 
Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  TJ.  S.  National  Museum. 
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Subgenus  AURINIA  Adams. 

ScAPHELLA  (Aurinia)  mutabilis  (Conrad). 
Plate  XLIV,  Figs.  8,  9. 

Voluta  Lamberti  Morton,  1830,  Jour.  Acad.  Nat.  Scl.  Pbila.,  vol.  vi,  Istser.,  p.  119. 
Fasciolaria  Lamberti  Conrad,  1830,  Jonr.  Acad.  Nat.  Sci.  Pbila.,  vol.  vi,  Ist  ser., 

p.  210. 
(Not  Voluta  lamberti  Sowerby.) 
Fasciolaria  mutabilit  Conrad,  1884,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vii,  Ist  ser., 

p.  135. 
Fasciolaria  mutabilia   Conrad,  1841,  Amer.  Jour.  Sci.,  vol.  xli,  pp.  843,  846,  pi.  il, 

flg.  7. 
Fasciolaria  mutabilis  Conrad,  1843,  Trans.  Amer.  Assoc.  Oeol.  and   Nat.,   p.  ^09, 

pi.  V,  flg.  7. 
Voluta  mutabilis  Ly«ll,  1845,  Quart.  Jonr.  Geol.  Soc.  London,  vol.  i,  p.  421. 
Voluta  mutabilis  Lyell,  1846,  Proc.  Geol.  Soc.  London,  vol.  iv,  p.  555. 
Voluta  mutabilis  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Soutb  Carolina, 

p.  128,  pi.  xxvii,  figs.  5,  6. 
Voluta  mutabilis  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  262. 
Voluta  {Volutifusus)  mtitabilis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv, 

p.  563. 
Voluta  ( Volutifusus)  mutabilis  Meek,  1864,  Miocene  Cbeck  List,  Smith.  Misc.  Coll. 

(188),  p.  19. 
Scaphella  {Aurinia)  mutabilis  Dall,  1890,  Trans.  Wagner   Free    Tnst.  Sci.,  vol.  iii, 

pt.  i,  p.  80. 
Scaphella   (Aurinia)  mutabilis  Dall,   1892,  Trans.  Wagner   Free   Inst.  Sci.,  vol.  iii, 

pt.  ii,  p.  227. 
Scaphella  (Aurinia)  mutabilis  Cossmann,  1899,  Essais  de  Pal^oconcb.  Comp.,  vol. 

iii,  p.  129. 

Description. — "  Shell  fusiform;  spire  conical  with  the  whorls  slightly 
contracted  above,  and  the  convex  portion  with  longitudinal  undulations, 
becoming  obsolete  in  old  shells;  apex  somewhat  papillated;  labrum 
arcuated ;  columella  with  two  very  oblique  not  much  elevated  folds,  some- 
times obsolete;  beak  slightly  recurved;  aperture  more  than  two  thirds 
the  length  of  the  shell.     Length  about  four  inches."     Conrad,  1834. 

Surface  marked  by  very  faint,  wavy,  revolving  striae;  beak  usually 
straight  with  the  plaits  almost  or  quite  invisible  at  the  mouth  but 
rapidly  becoming  stronger  within;  but  the  beak  is  sometimes  much  bent 
and  then  the  plaits  show  strongly  at  the  mouth. 

Length  (restored),  180  mm.;  diameter,  60  mm. 

Occurrence. — St.  Mary^s  Formation.     St.  Mary's  River,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 
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ScAPHELLA  (Aurinia)  typus  (Conrad). 
Plate  XLIV,  Fig.  10. 

Voluta  mutabilia  Conrad,  1842,  Proc.  Nat.  Inst.,  BnlL  ii,  p.  182. 
Volutif lints  typus  Conrad,  1866,  Amer.  Jonr.  Conch.,  voL  ii,  p.  67,  pi.  iii,  fig.  2. 
Volutifusus  typtis  Tryon,  1882,  Manual  of  Conchology,  vol.  Iv,  p.  77,  pi.  iii,  fig.  81. 
Scaphella  {Aurinia)  virginiana   Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  i,  p.  80. 
Scaphella  {Aurinia)  virginiana  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  ii,  p.  227. 
Scaphella  typus  Harris,  1898,  Amer.  Jonr.  Sci.,  ser.  iii,  vol.  xlv,  p.  24. 
Scaphella  {Aurinia)  virginiana  Cossmann,   Essais  de  Pal^oconcb.  Comp.,  vol.  iii, 

p.  128,  pi.  vi,  fig.  8. 

Description. — "  Fusiform,  thick  in  substance;  whorls  6,  besides  the 
initial  one,  slightly  concave  above,  with  an  angle  near  the  suture,  ob- 
scurely plicated;  labrum  thick  near  the  summit,  with  an  acute  margin; 
columella  with  two  distinct,  little  prominent  folds;  beak  sinuous.** 
Conrad,  1866. 

This  species  shows  great  variation  in  proportional  dimensions,  curve 
of  the  beak,  and  size  of  the  columella  plaits.  The  plaits  are  much 
stronger  on  the  specimens  from  Jones  Wharf  than  on  those  from  Plum 
Point.  They  stop  abruptly  on  reaching  the  mouth.  The  surface  is 
covered  with  faint  revolving  striae. 

Dr.  Dall  says  that  the  name  typtLS  is  "inapplicable,**  "misleading,** 
"  contrary  to  fact,**  and  "  cannot  be  retained.**  I  do  not  recognize  that 
a  well-established  and  accepted  specific  name  can  be  changed  for  the 
reasons  quoted  above ;  but  if  it  can,  the  name  virginiana  is  equally  "  mis- 
leading,** "inapplicable,**  etc.,  when  applied  to  a  fossil  which  has  been 
reported  only  from  Maryland  and  Nori;h  Carolina,  and  must  also  be  re- 
jected.    In  that  case  I  propose  the  name  Conradiana. 

Length,  85  mm.;  diameter,  40  mm. 

Occurrence, — Choptank  Formation.  Jones  Wharf,  Governor  Hun. 
Calvert  Formation.     Plum  Point,  Chesapeake  Beach. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences^ 
Cornell  University. 

Scaphella  (Aurinia)  obtusa  (Emmons). 
Plate  XLIV,  Fig.  11. 

Voluta  obtusa  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  268,  fig.  141. 
Voluta  obtusa  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  voL  xiv,  p.  563. 
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Voluta  obtuaa  Meek,  1864,  Miocene  Check  List,  Smith.  Miac.  Coll.  {\S3\  p.  19. 
Scaphella  {Aurinia)  obtuta  Dall,  1890,  Tram.  Wagner  Free  Inst.  Sci.,  Tol.  Hi,  pt.  i, 

p.  80,  pi.  vii,  flg.  7. 
Scaphella  (Aurinia)  obtuM  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  327. 
Scaphella  (Aurinia)  obtuaa  Cossmann,  1899,  Essais  de  Pal^oconch.  Comp.,  toI.  iii, 

p.  129. 

Description. — "  Shell  fusiform,  contracted  above  the  body-whirl,  and 
forming  thereby  a  sub-cylindrical  spire;  spire  obtuse  apex  papillated 
and  hooked;  body-whirl  plaited  longitudinally  at  its  top;  columellar  lip 
furnished  with  only  two  plaits."     Emmons,  1858. 

The  body  whorl  is  covered  with  fine,  closely-set,  revolving  striae,  and 
the  shoulder  is  tuberculate.  Aside  from  the  size  of  the  nucleus  there  is 
no  great  difference  between  our  Maryland  specimens  and  the  young  of 
8.  typus. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River.  Calvert 
Formation.     Plum  Point. 

Collections. — Philadelphia  Academy  of  Natural  Sciences,  U.  S. 
National  Museum. 

TURBINELLA  (?)  DEMISSA  Courad. 

Turbinella  demisaa  Conrad,  1834,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  Ist  ser., 

p.  136. 
Not  Carleella  demisaa  Conrad. 

Description. — "  Shell  fusiform,  with  very  obscure  spiral  striae;  whorls 
slightly  contracted  above,  the  convex  part  having  obscure  longitudinal 
undulations;  suture  impressed;  spire  elevated;  columella  with  three 
profound  thickened  plaits;  the  superior  one  shortest  and  most  thick- 
ened; beak  produced,  recurved.     Length,  two  and  a  half  inches. 

"  Locality,  Choptank  river,  Md."     Conrad,  1834. 

This  species  has  never  since  been  found,  nor  referred  to  in  the  liter- 
ature, nor  has  any  gastropod  of  this  size  or  at  all  of  this  general  de- 
scription been  found  on  the  Choptank.  But  this  same  bed  contains  at 
Jones  Wharf  and  Governor  Eun  Scaphella  typus  which  answers  exactly 
to  the  above  description  except  that  it  has  two  folds  on  the  columella 
instead  of  three. 

In  the  collections  of  the  Philadelphia  Academy  of  Natural  Sciences  is 
a  specimen  labelled  "  Voluta  sinuosa  miocene"  which  may  be  the  type 
of  this  lost  species.     Only  part  of  the  body  whorl  is  present  and  the 
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external  markings  are  not  well  shown,  but  the  plaits  and  the  beak  are 
exactly  as  in  the  description  of  demissa.  The  matrix  is  a  coarse,  yellow, 
indurated  sand. 

ScAPHELLA  TRENHOLMii  (Tuomcj  and  Holmcs). 

Voluta  Trenholmii  Tuomey  and  Holmes,  1856,  Pleiocene  FobbIIs  of  South  Carolina, 

p.  128,  pi.  xxvii,  figs.  7,  8. 
ScapTiella  Trenholmii  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  88. 

Dr.  Dall  records  this  species  from  Maryland  without  locality. 

Family   MITRID/E. 

Genus  MITRA  Lamirck. 
MiTRA  MARIANA  U.  Sp. 

Plate  XLIV,  Fig.  12. 

Description. — Shell  small,  solid,  six-whorled;  mouth  half  the  length 
of  the  shell;  labium  with  a  callosity  at  the  upper  end;  columella  three- 
plaited,  strongest  plait  above;  sutures  distinct;  whorls  slightly  convex; 
surface  with  regular  impressed  revolving  lines  and  longitudinal  ribs, 
both  of  which  are  nearly  obsolete  on  the  body  whorl;  lines  of  growth 
faint. 

Length,  8  mm.;  diameter,  3  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collections. — Wagner  Free  Institute  of  Science,  Cornell  University. 

Family    FASCIOLARID/t. 

Genus  FULGUR  Montfort. 

FuLGUR  SPINIGER  (Conrad)  var. 
Plate  XLV,  Figs,  la,  lb. 

Fuiui  spiniger  Conrad,  1848,  Jonr.  Acad.  Nat.  Sci.  Phil  a.,  vol.  i,  2nd  ser.,  p.  117, 

pi.  xi,  flg.  82. 
?  Busyeon  slriatum  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  584. 
?  Buaycon  Biriatum  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  ii,  p.  69,  pi.  iii,  fig.  8. 
Fulgur  spiniger  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  109. 

Description. — "  Fusiform,  with  revolving  lines,  and  a  series  of  ele- 
vated acute  spines  on  the  angle  of  the  large  whorl;  the  series  continued 
12 
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on  the  whorls  of  the  spire  near  the  suture;  two  upper  whorls  entire; 
sides  above  the  tubercles  flattened,  with  the  revolving  lines  fine  and 
indistinct;  volutions  seven;  beak  produced;  labrum  striated  within." 
Conrad,  1848. 

This  species,  which  originated  and  flourished  abundantly  during  the 
Oligocene,  has  evidently  survived  on  through  the  lower  aud  middle 
Miocene.  At  the  close  of  the  middle  (Choptank)  Miocene  it  appar- 
ently disappeared,  leaving  three  descendants  in  the  upper  (St.  Mary's) 
Miocene.  These  are  F,  fusiforme,  F.  tuberculatum  and  F.  fusiforme  var. 
It  is  possible  the  F.  scalaspira  Conrad  represents  this  form.  If  not  it 
represents  another  variety  of  F.  spiniger  or  a  transitional  form  between 
that  species  and  F.  coronatum. 

Length,  80  mm.;  diameter,  40  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.    Plum  Point. 

Collection. — Maryland  Geological  Survey. 

FULGUR  FUSIFORME  Couiad. 

Plate  XLV,  Figs.  2,  3a,  3b. 

Fulgur  carica  Say,  1824,  Jour.  Acad.  Nat.  Scl.  Phlla.,  vol.  Iv,  Ist  ser.,   p.  ISO. 

(Reprint,  Ball.  Amer.  Pal.,  No.  5,  1896,  p.  36.) 
Pyrula  eariea  Morton,  1829,  Jonr.  Acad.  Nat.  Sci.  Phila.,  yol.  yi,  let  aer.,  p.  118. 
Pyrula  eariea  Conrad,  1880,  Jour.  Acad.  Nat.  Scl.  Pblla.,  vol.  vi,  Ist  aer.,  p.  211. 
Fulgur  fu9ifarmi8  Conrad,  1840?,  FoaslU  of  the  Medial  Tertiary,  No.  2  (coyer). 

(Reprint,  1898,  coyer  of  No.  2,  p.  [80].) 
Fulgur  fuiiformis  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull.  11,  pp.  188,  187. 
Fulgur  fuiiformit  Conrad,  1858,  Proc.  Acad.  Nat.  Scl.  Phila.,  yol.  yl,  p.  818. 
Bmyeon  fu9iforme  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  82,  pi. 

xlyl,  fig.  3.     (Reprint,  1893.) 
Btityeoa  futiforme  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiy,  p*.  561. 
Sutycon  fusiforme  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  22. 
Fulgur  fuaiformii  0111,  1867,  Amer.  Jour.  Conch.,  yol.  ill,  p.  146. 
Buayeon  futiforme  Conrad,  1868,  Amer.  Jour.  Conch.,  yol.  Ill,  p.  267,  pi.  xxill,  fig.  4. 

Description. — "Shell  fusiform,  with  spiral  strisB,  obsolete,  except  on 
the  inferior  half  of  the  body  whorl,  where  they  are  prominent,  wrinkled, 
and  alternated  in  size;  spire  elevated,  whorls  with  obtuse  little  promi- 
nent tubercles  at  the  angle,  which  is  situated  near  the  suture,  and  is 
obtuse.''     ''  Allied  to  F.  carica."    Conrad,  1840,  1853,  1861. 

This  species  shows  great  variation  in  all  its  characters.     The  typical 
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fusiforme  is  intermediate  both  in  its  genetic  relationship  and  in  its 
morphologic  character  between  spiniger  and  caricum.  It  differs  from  the 
former  in  usually  possessing  a  more  depressed  spire  and  in  having  the 
spiral  striae  on  the  upper  part  of  the  body  whorl  more  nearly  obsolete.  It  is 
practically  intiistingnishable  from  the  young  of  the  latter,  as  would  be 
expected  of  the  ancestral  form;  but  differs  from  the  adult  in  not  attain- 
ing as  great  size  and  in  lacking  in  general  those  characters  which  dis- 
tinguish the  adult  from  the  young  of  that  species.  Considering  the 
extremely  variable  Calveri:  and  Choptank  descendants  of  F\  spiniger  as 
merely  surviving  varieties  of  that  Oligocene  species,  the  first  appear- 
ance of  F,  fusiforme  is  in  the  St.  Mary's  Miocene.  Here  it  shows  con- 
siderable variation  ranging  on  one  hand  to  the  short  rugose  form  with 
a  carinated  shoulder  which  Conrad  named  F.  tuberculatum^  and  on  the 
other  to  a  more  elongate  form  with  a  smooth,  rounded,  somewhat 
polished  shoulder  which  is  here  treated  as  an  unnamed  variety  and 
figured  (plate  XLV,  fig.  3). 

The  former  died  out  without  descendants  at  the  end  of  the  St.  Mary's 
Miocene;  and  the  latter  did  likewise,  unless  F,  maximum  of  the  York- 
town  and  Duplin  Miocene  and  F.  rapum  of  the  Pliocene  be  considered 
descendants. 

The  typical  form  of  the  species,  as  stated  above,  is  a  link  between 
F.  spiniger  and  F.  carica,  and  left  in  the  Yorktown  Miocene  F.  filosum 
as  a  descendant,  either  from  which,  or  contemporaneously  with  which, 
appeared  the  Pliocene  to  Eecent  F.  carica. 

Length,  70  mm.;  diameter,  36  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  Eiver,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum, 
Cornell  University. 

FuLGUR  TUBERCULATUM  Conrad. 

Plate  XLV,  Figs.  4a,  4b. 

Fulgur  tvberctdatut  Conrad,  1840  ?,  Fossils  of  the  Medial  Tertiary,  No.  2,  coTer. 

(Reprint,  1898,  cover  of  No.  2,  p.  [80].) 
Fulgur  Uiberculatun  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  185. 
Fulgur  tuberculatum  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  p.  317. 
Buayam  tuberculatum  Conrad,  1861,  Fossils  of  the  Medial  Tertiar}*,  No.  4,  p.  82, 

pi.  xlvi,  flg.  2.     (Reprint,  1893.) 
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B*t4yron  tuberculatum  Coorad,  1863,  Proc.  Acad.  X&t.  8cL  Phila,,  toI.  sit,  p.  561. 
BuMjfcoH  tutjerculatntn   Meek,  1864,  MioceDe   Check   List,  Smith.  Misc.  Coll.  (183 », 

II   22. 
Fulgur  tubercnlatHg  Gill,  1807,  Amer.  Jonr.  Conch.,  toI.  ill,  p.  146. 
B*i$yron    tubercutatus  Conrad,  186S,  Amer.  J  oar.  Conch.,  toI.  ill,  p.  266,  pL  xxiii, 

fig.  1. 

Description. — "  Shell  fusiform  with  spiral  striae,  obsolete  on  the  upper 
part  of  the  body  whorl;  spire  elevated,  whorls  with  a  carinated  line  at 
the  angle  and  compressed  prominent  tubercles;  suture  impressed  and 
margined  by  an  obtuse  slightly  prominent  line."     Conrad,  1840. 

"Fusiform,  with  revolving  striae;  spire  elevated;  angle  of  the  whorl 
carinated  and  crowded  with  prominent  tubercles;  body  whorl  ventricose. 

"Allied  to  F.  fusiformis,  but  is  more  ventricose,  proportionally  shorter. 
It  may  readily  be  distinguished  by  the  carina  of  the  volutions,  which 
is  very  strongly  marked  towards  the  apex."     Conrad,  1853. 

This  variety,  as  stated  above,  is  a  descendant  of  the  Calvert  and 
Choptank  varieties  of  F.  spiniger  and  survived  ouly  during  the  St. 
Mary's  Miocene.  It  was  never  numerically  abundant,  nor  were  its 
characteristics  constant. 

Length,  75  mm.;  diameter,  42  mm. 

Occurrence. — St.  Mary's  Formatiox.     St.  Mary's  River,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Cornell  University. 

Fulgur  coroxatum  Conrad. 
Plate  XLVI,  Figs,  la,  lb. 

Pyrula  eanaliculata  i^ar.  Conrad,  1830,  Joar.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  Ist  ser., 

p.  220. 
Fulgur  coronal u$  Conrad,  1840  ?,  Fossils   of   the   Medial   Tertiary   No.  2,  cover. 

(Reprint,  1893,  cover  of  No.  2,  p.  [80].) 
Fulgur  coronalum  Conrad,  1S42,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  183,  187. 
Fulgur  eoronatum  Conrad,  1853,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  p.  317. 
Butycon  eoronatum  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  82,  pi. 

xlvi,  fig.  1.     (Reprint,  1893,  p.  82,  pi.  46,  flg.  1.) 
Banycon  eoronatum  Conrad,  1803,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  560. 
Bn»ycon  eoronatum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  22. 
SyeoiypM  eoronatut  Gill,  1867,  Amer.  Jour.  Conch.,  vol.  ili,  p.  149. 
Sycoiyput  eoronatui  Conrad,   1868,   Amer.  Joar.  Conch.,  vol.  ill,   p.  267,   pi.  xxiv, 

fig.  1- 
Fulgur  eoronatum  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xlv,  pp.  24,  28. 
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Description. — "  Shell  fusiform,  ventricose,  with  crowded  fine  spiral 
wrinkles;  spire  short;  whorls  flattened  above,  and  having  elevated  com- 
pressed tubercles  or  spines  on  the  angle,  which  is  somewhat  salient; 
suture  canaliculate  and  margined  by  an  obtuse  carinated  line."  Con- 
rad, 1840? 

"Very  distinct  from  the  recent  canaliculatum,  being  less  ventricose 
and  having  prominent  tubercles  in  all  stages  of  growth."     Conrad,  1853. 

The  species  as  here  restricted  is  characterized  by  having  distant, 
elevated  tubercles  and  fine,  revolving  lines.  It  is  sometimes  difficult 
to  separate  the  following  variety  and  it  is  not  essential  that  it  should 
be  done. 

Length,  130  mm.;  diameter,  75  mm. 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  Eiver,  Covft 
Point  (?). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
II.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Fulgur  coronatum  var.  rugosum  Conrad. 
Plate  XLVI,  Figs.  2a,  2b. 

Fulgur  canaliculatus  var.  Say,  1824,   Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  Ist  ser., 

p.  129.     (Reprint,  BuU.  Amcr.  Pal.,  No.  5,  1896.) 
Pyrula  canalieulata  Morton,  1829,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  Ist  ser., 

p.  118. 
Fulgur  canaliculatus  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187. 
Fulgur  rngasus  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  307. 
Fulgur  rugosus   Conrad,    1853,   Proc.  Acad.  Nat.  Sci.  Phila.,   vol.  vi,  p.  317.     (In 

part.) 
Fulgur  canaliculatum  Lyell,  1855,  Manual  of  Geology,  p.  182,  fig.  164. 
Butycon  rugosum   Conrad,  1861,  Fossils  of  the   Medial  Tertiary,  No.  4,  p.  82,  pi. 

xlvi,  fig.  4.     (Reprint,  1893.) 
Busycon  rugoaum  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  560. 
Buaycon  rugoaum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  22. 
Sycotypua  rugoaua  Gill,  1867,  Amer.  Jour.  Conch.,  vol.  iii,  p.  149. 
Sycotypua  rugoaua  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iii,  p.  267,  pi.  xxiv,  fig.  24. 

Description. — "  Pyriform,  with  rather  coarse  rugose  revolving  lines, 
disposed  to  alternate  in  size,  and  very  distinct  numerous  lines  of 
growth;  whorls  scalariform,  with  a  tuberculated  carina,  the  margin  of 
which  presents  a  waved   outline,    the   tubercles    being   obtuse;    spire 
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prominent,  profoundly  channelled  at  the  suture,  the  margin  of  the 
channel  carinated  in  young  shells.     licngjih,  3  ii^ches.     Conrad^  1861. 

"  Compared  with  F,  coronatus,  this  species,  when  adult,  is  compari- 
tively  shorter  and  more  inflated,  with  a  shorter  spire,  much  coarser 
revolving  lines,  which  with  the  more  numerous,  more  obtuse  tubercles, 
give  the  shell  a  very  different  appearance  from  the  coronatus.  In  an 
adult  specimen  of  the  latter  species  there  are  13  spiniform  tubercles  on 
the  body  whorl.  In  the  allied  species,  when  adult,  there  are  17  much 
less  elevated,  more  irregular,  and  more  obtuse  tubercles/'  Conrad, 
1843. 

This  variety  stands  intermediate,  as  regards  the  development  of 
tubercles  between  the  typical  coronatum  and  candlicvlaium.  The  first 
four  whorls  of  the  latter  species  are  indistinguishable  from  those  of 
rugosum.  This  caused  the  confusion  of  the  species  so  evident  in  the 
early  literature.  In  the  later  stages  of  development  there  was  a  ten- 
dency for  the  tubercles  to  disappear,  and  some  of  the  Miocene  forms 
show  in  the  adult  an  approximation  to  this  character  of  their  descend- 
ants.    The  species  is  perfectly  distinct  from  the  adult  of  canaliculatum. 

Length,  170  mm. ;  diameter,  90  mm. 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point. 
Choptank  Formation.  Jones  Wharf,  Greensboro.  Calvert  For- 
mation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Fulgur  alveatum  (Conrad). 

Butycon  alvtatum  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  588. 
Busycon  alveatum  Conrad,  1866,  Amer.  Jour.  Conch.,  voL  li,  p.  68,  pi.  iii,  flg.  7. 
Fulgur  pyrum  var.  ineiUy  Dall,  1890,  Trans.  Waprner  Free  Inst.  Scl.,  vol.  ill,  pt.  1, 
p.  112. 

Description. — "Fusiform;  spire  prominent,  scalariform;  angle  of 
whorls  situated  much  above  the  middle,  not  tuberculated ;  summits  chan- 
nelled and  margined  with  a  carina,  w^hich  is  most  conspicuous  on  the 
body  whorl,  and  beneath  it  is  a  flattened  space.  Length  3J  inches, 
width  1^. 

"  Locality,  St.  Mary's  River,  Md. 
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A  single  specimen  only  was  found,  which  appears  to  be  a  mature 
shell,  and  is  most  nearly  allied  to  B,  canaliculatum.  The  spire  is  more 
elevated  than  in  that  species,  and  differs  also  in  being  without  tuber- 
cles/'    Conrad,  1862. 

This  species  has  been  found  at  the  St.  Mary's  Eiver  by  no  one  else 
and  so  the  occurrence  is  considered  doubtful. 

Genus  LIROSOMA  Conrad. 
LiROSOMA  8ULC0SA  Conrad. 

Plate  XLVII,  Fig.  1. 

Pyrula  sulcosa  Conrad,  1830,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  yi,  1st  ser.,  p.  220, 

pi.  Ix,  fig.  8. 
Funu9  suleosus  Conrad,  1882,  Fossil  Shells  of  the  Tertiary  No.  1,  p.  18,  pi.  Hi,  fig.  8. 

(Reprint,  1893,  p.  18  (p.  82).) 
Fu8U8  8ulco8U8  Conrad,  1842,  Proc.  Nat.  Inst.,  Bnll.  11,  p.  187. 
Fcuciolaria  sulcosa  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  86,  pi. 

xllx,  flg.  7. 
Fasciolaria  (Lirasoma)  sulcosa  Conr>ad,  1862,  Proc.  Acad.  Nat.  Scl.  Phlla.,  Tol.  xly, 

p.  286. 
Fcuciolaria  {Lyrosoma)  sulcosa  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiv, 

p.  561. 
Fa^dolaria  {Lyrosoma)  sulcosa  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  21. 
Lirosoma  sulcosa  Conrad,  1867,  Amer.  Jour.  Conch.,  Tol.  ill,  p.  267,  pi.  xxiil,  flg.  3. 
Lirosoma  sulcosa  Tryon,  1881,  Manual  of  Conchology,  Tol.  ill,  p.  50,  pi.  xix,  flg.  53. 
Not  Fasciolaria  {Lyrosoma)  sulcosa  Whitfleld,  1894. 
Lirosoma  sulcosa  Cossmann,  1901,  Essais  de  Pal6oconch.  Comp.,  vol.  ill,  p.  79,  pi. 

lY,  flg.  4. 

Description. — "  Shell  pyrif orm ;  ventricose ;  transversely  ribbed,  and 
longitudinally  sulcated;  summit  of  the  whorls  flattened,  and  subcanali- 
culate;  right  lip  striated  within;  channel  much  contracted;  beak  straight 
or  slightly  recurved  at  the  base."     Conrad,  1830. 

'^Pjrriform,  body  whorl  rounded;  spire  short;  summit  of  the  volutions 
flattened,  subcanaliculate ;  ribs  prominent,  revolving,  crossed  by  longi- 
tudinal curved  lines;  labrum  striated  within;  beak  straight  or  slightly 
recurved  at  the  base;  channel  much  contracted;  columella  with  a  fold  at 
base.''    Conrad,  1861. 

Length,  25  mm.;  diameter,  15  mm. 

Occurrence.— ^T.  Mary's  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  U.  S.  National  Museum,  Cornell  University. 
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Family  BUCCINIDi^. 

Genus  CHRYSODOMUS  Swainson. 

Chbybodomus  patuxentenbis  n.  sp. 
Plate  XLVII,  Figs.  2,  3. 

Description, — Shell  small,  fusiform,  five-whorled;  spire  short,  body 
whorl  f  the  length  of  the  shell ;  whorls  carinated  at  about  the  middle  by 
a  broad  revolving  ridge,  flat  and  straight  below  the  ridge,  slightly  slop- 
ing above  it — ^thus  giving  the  whorls  a  strongly  turreted  appearance; 
whorls  of  the  spire  with  one  raised  revolving  line  immediately  below  the 
suture,  one  or  two  fainter  ones  between  that  and  the  shoulder,  and  two 
stronger  ones  above  the  suture ;  body  whorl  with  the  same  revolving  lines 
and  12-18  additicmal  revolv>ng  lines  below  them  and  on  the  beak ;  entire 
surface  covered  with  numerous  fine,  sharp,  regular  lines  of  growth 
which  bend  at  the  shoulder ;  beak  long,  slightly  bent ;  columella  concave ; 
aperture  narrowing  below. 

There  is  great  variation  in  the  relative  prominence  of  the  different 
revolving  ribs,  and  in  the  angularity  at  the  shoulder.  This  is  especially 
true  of  the  Plum  Point  specimens. 

Length,  16  mm.;  diameter,  8  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  TJ.  S.  ](Tational  Museum, 
Cornell  Universitv. 

Genus  BUCCINOFUSUS  Conrad. 

This  genus  was  established  by  Conrad  in  1868  with  Fusus  parilis  as 
the  type.  Among  the  species  which  Conrad  referred  to  it  at  that  time  is 
F.  bemiciensis  King  which  is  the  type  of  Troschelia  Morch,  1876,  and 
Boreofusus  Sars,  1878.  It  is  difficult  to  understand  on  what  ground 
Fischer  considers  Buccinofusus  a  synonym  of  Troschelia. 

BucciNOFUSUS  parilis  Conrad. 
Plate  XLVII,  Fig.  4. 

Futua  cinereus  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  Ist  ser.,  pp.  211. 

223. 
Fu8U8  parilis  Conrad,  1832,  Fossil  Shells   of  the   Tertiary,  No.  1,  p.  18,   pi.   iv, 

fig.  2.     (Reprint,  1893.) 
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Fuam  parilia  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  183,  185  (?),  187. 

Fusu8  parilis  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  86,  pi.  xlix, 

fig.  5. 
Neptunea  parilis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  560. 
Neptunea  parilia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  23. 
Buccinofusua  parilia  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iii,  p.  264. 
Buccinofuaua  parilia  Tryon,  1881,  Manual  of  Oonchology,  vol.  ill,  p.  47,  pi.  xxvlii, 

flif.  40. 
Buccinofuaua parilia  Cossm&nn^  1901,  Essais  de  Pal^oconch.  Comp.,  vol.  iv,  p.  33, 

pi.  i,  fig.  10. 

Description, — "  Fusiform,  elongated,  with  longitudinal  ribs  or  undula- 
tions, and  rather  distant  revolving  subacute  ribs,  between  which  are  6  or  7 
fine,  minutely  crenulated  or  wrinkled  strias ;  beak  produced  and  slightly 
reflected/'    Conrad,  1832. 

Length,  112  mm.;  diameter,  57  mm. 

Occurrence, — St.  Mary's  Formation.     St.  Mary's  River,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Wagner  Free  Institute  of 
Science,  Cornell  University,  Philadelphia  Academy  of  Natural  Sciences, 
U.  S.  National  Museum. 

Genus  SIPHONALIA  Adams. 

SiPHONALiA  DEVEXA   (Courad). 
Plate  XLVII,  Figs.  5,  6. 

?  Fuaua  parilia  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  il,  p.  185. 

Faaua  devezua  Conrad,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  309. 

Faaua  devexua  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  b6,  pi.  xlix, 

flg.  8. 
Neptunea  devexa  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  660. 
Neptunea  devexa  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  22. 
Fuaua  devexua  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xiv,  p.  24. 

Description, — "  Fusiform,  with  obtuse  longitudinal  ribs,  obsolete  near 
the  upper  margin  where  the  whorls  are  somewhat  contracted ;  ribs  on  the 
body  whorl  disappear  just  below  the  angle;  above  which  the  whorl  is  flat- 
tened, wide  and  profoundly  declining;  surface  with  robust,  prominent 
and  fine  intermediate  spiral  lines :  aperture  more  than  half  the  length  of 
the  shell :  beak  sinuous.     Length,  two  inches."     Conrad,  1843. 

Length,  85  mm. ;  diameter,  38  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Pawpaw  Point. 
Calvert  Formation.    Plum  Point. 

Collections, — Maryland  Geological  Survey,  TJ.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences,  Cornell  University. 


186  SYSTEMATIC  PALEONTOLOGY 

Siphon  ALIA  migrans   (Conrad). 
Plate  XLVII,  Figs.  7,  8. 

FwMs  migrant  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  i,  p.  309. 

Fusus  migrant  Conrad,  1861,  FoRsils  of  the  Medial  Tertiary,  No.  4,  p.  85,  pi.  xlix, 

fig.  6. 
THt<miftuuM  migrant  Meek,  1864,  Miocene   Check    List,  Smith.  Misc.  Coll.  (188), 

p.  22. 
FutHt  migrant  Harris,  1893,  Amer.  Jonr.  Sci.,  ser.  ill,  vol.  xlv,  p.  24. 

Description, — "  Fusiform,  elongated ;  surface  with  crowded  unequal 
impressed  spiral  lines,  and  strong  arched  lines  of  growth;  whorls  con- 
tracted above,  rounded  towards  the  suture ;  whorls  near  the  apex  longitu- 
dinally ribbed ;  aperture  half  the  length  of  the  shell ;  beak  much  recurved. 
Length,  three  inches  and  a  half.'*     Conrad,  1843. 

This  species  differs  from  S.  devexa  in  lacking  the  longitudinal  ribs 
on  the  later  whorls,  and  in  lacking  the  angulated  shoulder  of  that  species. 

Length,  70  mm.;  diameter,  30  mm. 

Occurrence, — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences. 

SiPHONALIA    MARYLANDICA  n.    Sp. 

Plate  XLVIII,  Figs,  la,  lb. 

Description, — Fusiform,  elongate;  whorls  seven,  strongly  and  regu- 
larly convex;  longitudinal  undulations  (as  in  Buccinofvsus  parilis)  on 
the  earlier  whorls,  but  becoming  obsolete,  and  entirely  absent  on  the 
body  whorl;  body  whorl  and  spire  with  about  twenty  broad  rounded 
revolving  ribs ;  earlier  whorls  with  about  six,  alternating  with  these  striae 
are  smaller  ones,  with  sometimes  a  pair  of  still  finer  ones  on  either  side 
of  them ;  columella  concave  above,  sharply  bent  at  the  beginning  of  the 
canal,  with  almost  a  plate ;  canal  contracted,  of  the  same  width  through- 
out ;  labnim  only  slightly  sulcate,  not  flaring  below ;  labium  with  a  thick 
callosity. 

This  differs  from  Buccinofusus  parilis  in  that  its  whorls  are  more 
strongly  convex,  its  suture  more  distinct,  the  revolving  ribs  rounded 
instead  of  sharp,  not  having  the  fine  sharp  intermediate  lines  or  the  longi- 
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tudinal  ribs  on  the  body  whorl ;  the  columella  is  callous  and  more  sharply 
bent,  the  canal  narrower,  especially  at  the  base,  where  it  is  bent  down  and 
slightly  back;  the  canal  and  mouth  more  sharply  separated,  the  body 
whorl  is  contracted  at  the  base  where  it  joins  the  beak. 

Ijength,  100  mm. ;  diameter,  47  mm. 

Occurrence. — St.  Mary^s  Formation.     St.  Mary's  Eiver. 

Collections. — Maryland  Geological  Survey,  Cornell  University,  Wagner 
Free  Institute  of  Science. 

SiPH0NALIA(  ?)     CALVERTANA    n.    Sp. 

Plate  XLVIII,  Fig.  2. 

Description. — Shell  subfusiform,  slender;  whorls  three+,  lower  part  of 
each  straight,  upper  part  sloping  at  an  angle  of  about  45°  with  the  lower 
part,  angle  of  the  whorl  not  marked  by  any  distinct  shoulder ;  mouth  long, 
widest  above  and  narrowing  rapidly  below  into  a  long  slightly  bent  canal ; 
columella  smooth,  slightly  twisted;  body  whorl  with  about  40  longi- 
tudinal ribs  which  become  obsolete  below,  and  about  10  broad  revolving 
ribs  with  narrower  interspaces,  together  giving  the  whorl  a  strongly 
reticulate  appearance;  beak  with  about  10  finer  revolving  ribs  and  with 
no  longitudinal  ones ;  spire  with  less  distinct  sculpture,  the  longitudinal 
ribs  passing  into  crowded  rugose  lines  of  growth;  first  whorl  of  the 
nucleus  smooth  and  depressed,  second  whorl  elevated,  angular,  and  differ- 
ing from  the  succeeding  whorls  of  the  spire  only  in  having  very  feeble 
Sculpture. 

Length,  10  mm. ;  diameter,  4  mm. 

Occurrence. — Calvert  Formation.     Plimi  Point 

Collections. — Maryland  Geological  Survey,  Cornell  University,  U.  S. 
National  Museum. 

Genus  PISANIA  Bivona. 
Subgenus  CELATOCONUS  Conrad. 

The  name  Celatoconus  .was  used  by  Conrad  and  by  Meek  as  noted 
below  but  was  not  defined  by  them.  The  first  diagnosis  is  that  given  by 
Dall,  in  1892,  when  he  established  the  subgenus  with  C.  protractus  Con- 
rad as  the  type. 
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PiSANTA  (Celatoconus)  protractus  (Conrad). 
Plate  XLVIII,  Pigs.  3a,  3b,  4. 

Buccinum  protractnm  Conrad,  1843,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  i,  p.  308. 
Celatoconus  protractun  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phi  la.,  vol.  xiv,  p.  566. 
Celatoconus  protractus  Meek,  1864,  Miocene   Check   List,  Smith.  Misc.  Coll.  (183), 

p.  17. 
Ccelaioconus  protractus   Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iii,  p.  267,  pi.  xx, 

llg.  6. 
Pisania  (Celatoconus)  protractus  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iiv, 

pt.  ii,  p.  235. 
Metula  (Celatoconus)  protracta  Cossmann,  1901,  Essais  de  Pal^oconch.  Comp.,  vol.  ii, 

p.  166. 

Description, — "  Subfusifonn,  elevated ;  with  robust  flattened  spiral 
ribs  about  as  wide  as  the  interstices,  both  ribs  and  furrows  crossed  by 
distinct  prominent  longitudinal  lines;  aperture  long  and  elliptical; 
labrum  with  short,  submarginal  prominent  lines;  beak  slightly  recurved, 
licngth,  one  inch  and  a  third.'^     Conrad,  1843. 

Conrad's  description  is  fully  adequate  for  the  recognition  of  the  species 
as  there  is  nothing  in  the  American  Tertiary  even  generically  resembling 
it  except  Celatoconus  nux  Dall  from  the  Miocene  of  N'orth  Carolina. 

There  is  a  slight  tendency  for  the  revolving  ridges  to  become  alternat- 
ing in  size  on  the  later  whorls ;  the  labrum  is  always  denticulate,  and  the 
shell  is  generally  less  elongated  than  Conrad's  figure  indicates. 

Length,  35  mm.;  diameter,  15  mm. 

Occurrence, — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  U.  S.  National  Museum. 

Genus  PTYCHOSALPINX  Gill. 

Ptychosalpinx  altilis   (Conrad). 
Plate  XLVIII,  Fig.  5. 

Buccinum  altile  Conrad,  1882,  Fossil   Shells   of   the  Tertiary,  No.  1,  p.  19,  pi.  iv, 

fig.  6. 
Ptychosalpinx  altilis  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  ii,  p.  287. 
Cominella  (Ptychosalpinx)  altilis  Cossmann,  1901,  Essais  de  Pal6oconch.  Comp.,  vol. 

Iv,  p.  150,  pi.  vi,  fig.  19. 

Description. — "  Subovate,  with  numerous  longitudinal  undulations  and 
obtuse  spiral  strisB;  body  whorl  rather  ventricose;  spire  conical;  apex 
obtuse."     Conrad,  1832. 
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As  is  stated  below  (p.  191)  the  forms  here  and  by  Dall  referred  to 
P.  altilis  possibly  are  normal  forms  of  the  species  figured  by  Say  as 
Bucdnum  porcinum  and  Buccinum  aratum.  This  possibility  is  sug- 
gested by  the  fact  that  Say's  species  have  never  since  then  been  found 
at  the  St.  Manx's  River,  while  the  forms  here  figured,  which  are  by  no 
means  rare,  were  not  distinguished  by  the  early  workers. 

Length,  30  mm.;  diameter,  18  mm. 

Occurrence, — St.  Mary's  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Cornell  University,  U.  S.  National  Museum. 

Ptychosalpinx  multirugata  Conrad. 
Plate  XLVIII,  Fig.  6. 

Buccinum  mnliiriiyatum  Conrad,  1841,  Amer.  Jour.  Sci,  voL  xU,  p.  345. 
Tritia  multirugata  Conrad,  186S,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  562. 
Tritia  multirugata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  20. 
PtychMalpinx  multirugata  Gill,  1867,  Amer.  Jonr.  Conch.,  vol.  iii,  p.  154. 
PtyehoMlpinx  multirugata  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  ill,  p.  262. 
Ptyehoaalpinx  multirugata  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  237. 
Cominella  {Ptychosalpinx)  multirugata  Cossmann,  1901,  Essais  de  PaUoconch.  Comp., 

vol.  iv,  p.  151. 

Description. — "  Ovato-conical,  with  numerous  wrinkled  spiral  lines, 
coarser  and  more  distant  near  the  suture  and  at  base  of  the  bodv  whirl : 
base  bicarinated  and  subumbilicated ;  columella  with  a  thick  fold  at  base." 
Conrad,  1841. 

This  is  the  rarest  species  of  Ptychosalpinx  from  the  Maryland  Miocene. 
When  more  material  is  collected  it  will  probably  be  found  to  grade  into 
the  lienosGrfossulata  series. 

Length,  36  mm. ;  diameter,  22  mm. 

Occurrence. — Choptank  Formation.  Dover  Bridge.  Calvert  For- 
mation.   Plum  Point. 

Collection. — ^U.  S.  National  Museum. 

Ptychosalpinx  lienosa  Conrad. 
Plate  XLVIII,  Fig.  7. 

Buccinum  Uenosum  Conrad,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  308. 
Buccinum  bilix  Conrad,  1848,  Froc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  308.    (In  part). 
Buccinum  foasulatum  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  808. 
Tritia  fosnulata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  562. 
Tritia  fosnulata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  20. 
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PtyehoMalpinx  foisulala  Conrad,  1868,  Amer.  Jour.  CoDch.,  toL  Hi,  p.  262. 
Ptychosalplnz  lienota  Conrad,  1868,  Amer.  Jonr.  Conch.,  voL  Hi,  pp.  262,  268,  pi. 

xix,  flg.  9. 
Ptyehotalpinx  fog$ulata  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt.  il,  p.  287. 
Ptyehosalpinz  limoHum  Dall,  1892,  Trans.  Wagner  Free  Inst  ScL,  vol.  iii,  pt.  ii,  p.  237. 
ComiTuUa   (Ptycho$alpinx)   lienosa  Cossmann,  1901,  Essais  de  Pal^oconch.  Comp., 

vol.  iv,  p.  151. 

Description. — "  Obovate,  with  distant  spiral  flattened,  not  very  promi- 
nent lines,  between  which  are  usually  3  lines,  the  middle  one  largest; 
whorls  of  the  spire  slightly  convex;  body  whorl  ventricose;  lines  of 
growth  distinct;  columella  with  two  distant  plaits,  the  inferior  one  at 
the  angle  which  is  prominent/^     Conrad,  1843. 

It  seems  highly  probable  that  when  more  material  belonging  to  this 
genus  is  collected  from  the  Calveii:  formation,  this  species  will  be  found 
to  be  connected  with  P.  muliirugata  by  such  a  complete  gradation  series 
that  but  a  single  species  can  be  recognized.  Then  both  fossulaia  and 
lienosa  will  have  to  be  considered  synonyms  of  multirugata,  or  else 
lienosa  used  as  a  variety. 

Length,  45  mm. ;  diameter,  26  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum^ 
Philadelphia  Academy  of  Natural  Sciences. 

?  Family  NASSIDy^. 

?  Genus  ILYANASSA  Stimpson. 
Subgenus  PARANASSA  Conrad. 

Ilyanassa?  (Paranassa)  porcina  (Say). 
Plate  XLVIII,  Figs.  8,  9. 

Buccinum  porcinum  Say,  1824,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  Ist  ser.,  p.  126, 
pi.  Til,  fig.  3.     (Reprint,  Bull.  Amer.  Pal.,  No.  5,  1896,  p.  82,  pi.  vii,  fig.  3.) 

?  Buccinum  aratum  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  1st  ser.,  p.  126, 
pi.  Tii,  fig.  4.     (Reprint,  Bull.  Amer.  Pal.,  No.  5,  1896,  p.  38,  pi.  vii,  fig.  4.) 

Bucdnum  porcinum  Conrad,  1882,  Fossil  Shells  of  the  Tertiary,  No.  1,  p.  19,  pi.  iv, 
flg.  4. 

Buccinum  porcinum  Tnomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  Caro- 
lina, p.  188,  pi.  xxviii,  fig.  1. 

Buccinum  porcinum  Emmons,  1858,  Report  N.  Car.  Geol.  Snrvey,  p.  256,  fig.  122. 

Tritia  porcina  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  562. 

?  Triiia  arata  Conrad,  1868,  Proc.  Acjid.  Nat.  Sci.  Phila.,  vol.  zIy,  p.  562. 

Tritia  porcina  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  20. 

?  Tritia  ovata  Meek,  1864,  Miocene  Check  List,  Smith  Misc.  Coll.,  (188),  p.  20. 
(No.  668,  not  No.  689.) 
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?  Tritiaaraia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (18S),  p.  20. 
Ptychosalpinx  porcina  Gill,  1867,  Amer.  Jour.  Conch.,  vol.  iii,  p.  154. 
Ptychosalpinx  {Paranatta)  porcina  Conrad,  1868,  Amer.  Jour.  Conch.,  yol.  iii,  p.  263. 
?  Ptychosalpinx  (Paranasta)  arata  Conrad,  1869,  Amer.  Jonr.  Conch.,  vol.  Iii,  p.  262. 
Ilyanasaa  (Paranatta)  porcina  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  ii,  p.  28  a 

Description, — "  Subovate,  acute,  slightly  undulated,  and  spirally 
striated;  labrum  toothed. 

''Shell  with  numerous,  subequal,  slight  undulations,  disappearing  on 
the  body  whorl,  and  about  seventeen  transverse,  little  elevated  striae: 
whorls  nearly  six,  but  little  convex :  suture  very  narrow,  consisting  of  a 
mere  indented  line:  apex  acute:  aperture  moderate,  rather  more  than 
half  the  length  of  the  shell :  labium  covering  the  columella,  concave : 
labrum  not  thickened ;  on  the  inner  submargin  with  striaeform  teeth. 

"Length  one  inch  and  a  quarter,  breadth  rather  more  than  three- 
fourths  of  an  inch. 

"  This  is  shorter  than  the  reticosum  of  Sowerby,  the  suture  is  not  so 
deeply  impressed,  the  undulations  are  not  so  obvious,  and  the  concavity 
of  the  labium  is  much  more  profound."     Say,  1824. 

Say  and  Dall  are  the  only  ones  who  have  recorded  porcina  or  arata 
from  Maryland,  and  Dall  gave  them  on  the  authority  of  Say.  It  is  of 
course  possible  that  Finch  found  them  while  all  later  collectors  have 
missed  them.  But  considering  the  amount  of  material  collected  since 
then,  it  seems  more  probable  either  that  Finches  specimens  (of  these 
species)  came  from  Virginia,  or  that  Say^s  figures  are  extremely  bad 
representations  of  aberrant  forms  of  the  species  here  and  by  Dall  re- 
ferred to  Ptychosalpinx  dltilis  Conrad.  Say*s  figure  of  arata  is  extremely 
bad  in  any  case,  and  because  of  this  reason  and  of  the  possibilities  stated 
above,  the  references  to  arata  are  with  query  grouped  in  the  above  syn- 
onomy  under  porcina. 

Occurrence, — St.  Marys  Formation.     St.  Mar/s  Eiver(?). 

Family  NASSIDi*. 

Genus  NASSA  Lamarck. 

Nassa  calvertensis  n.  sp. 
Plate  XLIX,  Fig.  1. 

Description. — Shell  short,  globose,  six-whoried;  body  whorl  large, 
rotund,  or  with  a  subangular  shoulder;  about  25  closely-set  raised  re- 
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volving  lines  with  narrower  interspaces  and  25  curved  longitudinal 
ribs  on  the  body  whorl;  varices  270**  apart,  earlier  ones  obsolete;  mouth 
subquadrate;  anterior  canal  broad  and  short;  labium  with  a  thick  callos- 
ity ;  columella  very  concave,  with  a  sharp  plait  at  the  base,  a  large  tooth 
immediately  above  the  plait  and  a  small  tooth  in  the  center  of  the  con- 
cavity; labrnm  thick,  lirate;  spire  short  but  sharp  with  concave  sides; 
whorls  of  the  spire  with  more  angular  shoulder  and  stronger  longi- 
tudinal ribs  than  the  body  whorl. 

Length,  8  mm.;  diameter,  6  mm. 

Occurrence. — Calvert  Formation.    Phmi  Point. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Nassa  gubernatoria  n.  sp. 
Plate  XLIX,  Fig.  2. 

Desoription. — Shell  small,  slender,  thick,  seven-whorled,  body  whorl 
with  about  15  broad,  uniform,  raised,  revolving  lines  with  interspaces 
half  as  wide,  and  very  faint  irregular  longitudinal  undulations;  mouth 
small;  anterior  canal  broad  and  very  short;  labium  strongly  callous, 
with  a  large  tooth  at  the  top ;  labrum  very  thick,  with  about  five  strong 
lirations  extending  far  in. 

Length,  9  mm.;  diameter,  4  mm. 

Occurrence. — Choptank   Formation.     Governor  Bun    (lower  bed). 

Collection. — Maryland  Geological  Survey. 

Nassa  trivittatoides   (Whitfield). 
Plate  XLIX,  Figs.  3,  4. 

Tritia  trivittatoides  Whitfield,  1894,  Mon.  xxlv,  U.  S.  Geol.  Survey,  p.  104,  pi.  xlx, 

figs.  1-8. 
Tritia  trivittatoides,  var.  elongata   Whitfield,  1894,  Mon.  xxIt,  U.  S.  Geol.  Survey, 

p.  105,  pi.  xlx,  figs.  4-6. 

Description. — "  Shell  small,  elongate-ovate  or  pupseform,  not  exceed- 
ing half  an  inch  in  total  length,  and  few  examples  reaching  that  size. 
Whorls  about  seven  in  number,  including  the  mammillar  apical  one, 
convex  and  moderately  increasing  in  diameter  with  increased  number; 
sutures  distinct  but  not  channeled  or  grooved.  Aperture  less  than  one- 
third  of  the  entire  length,  the  outer  lip  thickened  and  varix-like  exter- 
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nally,  and  somewhat  also  internally,  and  marked  by  several  tooth-like 
lines  on  the  inner  side.  Inner  lip  also  distinct  and  somewhat  thick- 
ened with  several  tooth-like  striae,  the  posterior  end  of  the  aper- 
ture being  slightly  channeled  and  the  front  strongly  so;  beak  dis- 
tinctly constricted  at  its  junction  with  the  body  whorl.  Surface 
granularly  cancellated  with  nearly  direct  vertical  lines  or  ridges 
and  raised  spiral  lines,  forming  granules  or  asperities  at  their  inter- 
section, and  the  last  whorl  having  a  single  lip-like  varix.  Spiral  lines 
eight  or  nine  in  number  on  the  holy  whorl,  and  the  vertical  lines  eighteen 
or  twenty,  exclusive  of  the  lip  and  varix.  Volutions  above  the  last  not 
possessing  lip-like  varices."     Whitfield,  1894. 

Whitfield  described  the  variety  elongata  as  follows: 

'^A  number  of  specimens  of  full  growth,  having  many  of  the  features 
of  T.  trivittatoides  above  described,  occur  in  the  collection.  They  vary 
from  one-fourth  of  an  inch  to  five-sixteenths  of  an  inch  in  length,  and 
are  proportionally  much  more  slender  than  are  those  of  that  species. 
They  also  possess  a  greater  number  of  vertical  lines,  and  two  additional 
spiral  lines  on  the  body  whorl.  The  surface  features  are  much  like 
those  of  that  species,  but  on  many  of  them  the  spiral  lines  are  more 
distinctly  raised  ribs,  and  the  line  of  nodes  below  the  suture  more  dis- 
tinctly separated  from  and  proportionally  larger  than  those  below.  The 
thickened  outer  lip  is  the  same  as  on  that  shell,  as  also  is  the  lip-like 
varix  within  the  limit  of  the  body  whorl,  but  the  teeth-like  ridges  on 
the  columella  and  on  the  inside  of  the  outer  lip  appear  on  most  speci- 
mens somewhat  stronger  in  proportion  to  the  size  of  the  shell,  while 
the  proportional  length  of  the  spire,  as  compared  to  that  of  the  body 
whorl,  is  considerably  greater.  These  features  are  so  marked  as  to 
render  it  unsafe  to  include  these  specimens  under  the  same  specific  head 
with  r.  tnvittatoidesr    Whitfield,  1894. 

It  is  impossible  to  decide  definitely  here  of  the  value  of  the  var.  elon- 
gata for  the  New  Jersey  fossils.  The  differences  upon  which  it  was 
established  appear  to  be  slight  and  the  Maryland  specimens  which  appar- 
ently represent  both  forms  cannot  be  divided. 

Length  (restored),  14  mm.;  diameter,  6  mm. 

Occurrence, — Choptank  Formation.     Jones  Wharf.     Calvert  For- 
mation.    Plum  Point,  3  miles  west  of  Centerville. 
13 
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Collections, — ^iVIaryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Nassa  greensboroensis  n.  sp. 
Plate  XLIX,  Figs.  5a,  5b. 

Description. — Shell  small,  narrow,  elongate,  six-whorled ;  whorls  con- 
vex, separated  by  very  distinct  sutures ;  sculptured  by  faint  longitudinal 
undulations  which  are  overridden  by  about  ten  fine  spiral  strise  on  each 
whorl;  striae  separated  by  interspaces  of  the  same  width  as  the  striae; 
aperture  broadly  ovate ;  outer  lip  with  four  beads. 

Length,  7  mm.;  diameter,  3.3  mm. 

Occurrence. — Choptank  Formation.     Greensboro. 

Collection. — Maryland  Geological  Survey. 

Nassa  marylandica  n.  sp. 
Plate  XLIX,  Figs.  6,  7,  8. 

Description. — Shell  small,  solid,  elongate  (except  as  noted  below), 
eight-whorled ;  body  whorl  with  9  to  15  distant  raised  longitudinal  ribs 
which  extend  to  the  suture  without  any  constriction  or  subsutural  tuber- 
cles, and  with  25  to  30  faint  revolving  lines  of  uniform  strength  which 
never  override  the  ribs;  whorls  of  the  spire  with  about  10  revolving  lines. 

This  species  diflfers  from  N.  peralta,  with  which  it  is  associated,  in 
being  generally  smaller  (and  more  elongated),  in  having  a  less  distinct 
suture,  in  having  constantly  fewer  and  more  distant  ribs  which  are  never 
overridden  by  the  revolving  lines  and  which  extend  from  suture  to  suture 
without  constriction. 

Associated  with  this  species  are  two  forms  which  further  study  may 
show  to  be  entitled  to  separate  names,  but  at  present  it  seems  best  to 
include  them  here  as  aberrant  forms  of  this  species.  One  is  very  short 
and  globose  (fig.  8),  while  the  other  has  a  distinct  notch  near  the  lower 
end  of  the  labrum  (fig.  7).  Otherwise  they  have  all  the  characteristics 
of  this  species. 

Length,  14  mm. ;  diameter,  6  mm. 

Occurrence — St.  Mary's  Formation.     St.  Mary's  River,  Cove  Point. 

Collections. — Mainland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 
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Nassa  peralta  (Conrad). 
Plate  XLIX,  Figs.  9, 10. ' 

Naaaa  triviUata  Conrad,  1880,  Jour.  Acad.  Nat.  Sci.  Phila.,  yol.  vi,  Ist  ser.,  p.  211. 
Buccinum  trivittatum  Conrad,  1842,  Proc.  Nat.  Inst.,  Ball,  ii,  p.  186. 
Buccinum  trivittatum  Lyell,  1845,  Quart.  Jour.  Geol.  Soc.  Londou,  vol.  i,  p.  421. 
Buceinum  trivitatum  Lyell,  1846,  Proc.  Geol.  Soc.  London,  vol.  Iv,  p.  555. 
Tritia  tritfitata  Meek,  1864,  Miocene  Check  List,  Smith.  Miso.  Coll.  (183),  p.  20. 
Ptyehoaalpinx  {Tritiaria)  peralta  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iii,  p.  264, 

pi.  ziz,  fig.  5. 
Ptyehoaalpinx  (Tritaria)  peralta  Tryon,  1882,  Manual  of  Conchology,  vol.  iv,  p.  8, 

pi.  ill,  fig.  31. 
Na99a  trivittata  Hellprin,  1884,  U.  8.  Tertiary  Geology,  pp.  58,  61. 
Nassa  (Tritia)  trivittata  Clark,  1888,  Johns  Hopkins  Univ.  Circ,  vol.  vii,  p.  66. 
NasBa  trivittata  Clark,  1891,  Johns  Hopkins  Univ.  Circ,  vol.  x,  p.  107. 
Nanta  peralta  Harris,  1891,  Amer.  Geol.,  vol.  viii,  p.  174. 

Description. — "Elongate  turrited,  whorls  8,  longitudinally  ribbed  and 
with  revolving  impressed  lines,  about  5  in  number  on  the  penultimate 
volution ;  above  near  the  suture  on  all  the  whorls  there  is  a  broader  im- 
pressed line,  which  divides  the  ribs  and  forms  a  tuberculous  ridge  around 
the  summits  of  the  whorls;  ribs  narrow,  numerous;  spire  acuminate/' 
Conrad,  1868. 

The  body  whorl  is  often  much  more  expanded  than  any  of  the  other 
whorls.  The  number  of  ribs  on  the  body  whorl  (20-25)  is  character- 
istic of  the  species.     The  suture  is  deeply  impressed. 

The  synonomy  of  this  species  has  been  the  subject  of  an  article  by 
Professor  Harris  (see  above),  in  which  the  bibliographic  history  of  the 
species  has  been  discussed  in  great  detail. 

Length,  20  mm. ;  diameter,  9  mm. 

Occurrence, — St.  Mary^s  Formation.  St.  Mary's  Eiver,  Cove  Point, 
Langley's  Bluff. 

Collections, — Maryland  (Jeological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum, 
Cornell  University,  Wagner  Free  Institute  of  Science. 

Xassa  peraltoides  n.  sp. 

Plate  XLIX,  Fig.  11 

Description, — Shell  small,  six-whorled;  whorls  gently  convex;  suture 
very  distinct;  labium  with  a  thick  callosity  and  with  a  tooth  at  the  upper 
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end;  labrum  sometimes  Urate;  body  whorl  with  eighteen  longitudinal 
ribp  terminating  in  a  subsutural  row  of  tubercles,  and  with  about  sixteen 
sharply  impressed  spiral  lines  with  much  broader  interspaces,  the  spiral 
lines  (except  the  subsutural  one)  not  crossing  the  longitudinal  ribs;  spire 
regularly  pyramidal. 

This  species  most  closely  resembles  N,  peralta,  of  which  it  is  probably 
the  ancestor.  It  differs  from  it  in  being  much  smaller,  in  having  a  less 
expanded  mouth,  and  in  not  having  the  longitudinal  ribs  crossed  by  the 
spiral  lines. 

fjcngth,  11  mm. ;  diameter,  5.5  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Governor  Bun 
(lower  bed),  Greensboro,  Trappe  Landing.  Calvert  Formation.  Plum 
Point,  Church  Hill,  Pairhaven. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University,  U.  S.  National  Museum. 

Nassa  trivittata  Say. 
Plate  XLIX,  Fig.  12. 

yasM  trivittata  Say,  1822,  Joar.  Acad.  Nat.  Sci.  Phila,  vol.  ii,  Ist  ser.,  p.  231. 

This  species  has  been  repeatedly  listed  from  the  Miocene  of  Maryland, 
but  it  has  been  supposed  that  in  every  case  it  was  a  misdetermination  of 
Nassa  peralta  Conrad.  The  Johns  Hopkins  collection  contains  8  un- 
doubted specimens  of  this  species  which  were  in  a  tray  of  N.  peralta  from 
St.  Mary's  river.  Probably  they  came  from  the  Pleistocene  at  Ciomfield 
Harbor  (where  they  occur  abundantly),  and  were  mixed  with  the  Mio- 
cene specimens  by  accident.  Several  quarts  of  specimens  of  N.  peralta 
collected  by  the  Maryland  Geological  Survey  and  by  the  Cornell  and 
Wagner  Institute  expeditions  have  been  carefully  searched  without  find- 
ing a  single  specimen  of  N,  trivitatta.  In  all  probability  the  species  is 
entirely  post-Miocene.  It  is  hoped  that  future  collectors  will  give  this 
question  their  careful  attention. 

Occurrence. — St.  Mary's  Formation  (?).     St.  Mary's  River  (?). 

Collection. — Johns  Hopkins  University. 
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Genus  BULLIOPSIS  Conrad. 
BuLLiopsis  INTEGRA  Conrad. 
Plate  L,  Figs.  1,  2. 

Buccinum  integrum  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  194,  pi.  11,  flg.  5. 
Buceinum  pusillum  H.  C.  Lea,  1843,-New  FobrII  Shells  from  the  Tertiary  of  Vir- 
ginia, Abst.,  p.  12. 
Btteeinum  punillum  H.  C.  Lea,  1845,   Trans.  Amer.  Philos.  Soc,   vol.  Ix,   p.  272, 

pi.  87. 
Bullia  {BullioptU)  ovata  Conrad,  1862,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xlv,  p.  287. 
Tritia  iBulliopais)  integra  Conrad,  1868,   Proc.  Acad.   Nat.  Scl.   Phila.,  vol.  xlv, 

p.  562. 
Tritia  (Bulliopsis)  ovata  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xlv,  p.  562. 
Tritia  (Bullioptit)  integra  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  20. 
Tritia  {BuUiop»i8)  ovata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183), 

p.  20. 
Na98a  iBulHopeia)  integra  Conrad,   1866,  Amer.  Jour.  Conch.,  vol.  li,  p.  66,  pi.  ill, 

fig.  5. 
Ndasa  {Bulliopsia)  integra  var.  ovata  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  II,  p.  66, 

pi.  Hi,  fig.  4. 
MelanopHs  integra  Conrad,  1868,  Amer.  Joar.  Conch.,  vol.  Ill,  p.  259. 
Buccinanops  variabilit  Whitfield,  1894,  Mon.  xxlv,  U.  S.  Geol.  Survey,  p.  107,  pi. 

xvil,  figs.  18-18. 

Description, — "  Shell  short,  subf  usif  orm  or  elliptical ;  smooth ;  desti- 
tute of  ribs  or  striae ;  spire  conical,  the  volutions  convex ;  aperture  ellip- 
tical, about  half  the  length  of  the  shell;  columella  thick;  labium  re- 
flected.'^     Conrad,  1842. 

Whitfield  named  some  young  shells  from  the  St.  Mary^s  formation  in 
a  deep  well  at  Cape  May, ''  Buccinanops  variabilis/'  describing  the  species 
as  follows : 

"  Shell  rather  small,  not  exceeding  five-eighths  of  an  inch  in  total 
length;  the  body  of  a  somewhat  subcylindrical  form,  sometimes  wider 
below  than  above,  and  sometimes  the  reverse ;  spire  short-obtuse,  or  sub- 
turreted;  volutions  of  the  spire  round  scalariform,  with  deep  distinct 
sutures,  the  apical  ones  often  quite  pointed  and  attenuated,  with  a  small, 
rounded,  mammillary  nucleus;  aperture  from  half  to  three-fourths  as 
long  as  the  shell,  according  to  the  length  of  the  spire,  channeled  at  each 
extremity  and  constricted  just  below  the  suture  on  the  body  whorl,  leav- 
ing the  upper  edge  of  the  volution  protruding  fold-like,  the  lip  expanding 
again  below;  inner  lip  extending  upon  the  inner  volution,  forming  a 
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callosity  which  is  thickened  above,  bordering  the  posterior  canal; 
lower  canal  channeling  the  base  of  the  columella  within.  Surface  smooth^ 
polished  when  entire,  but  generally  eroded,  showing  under  a  glass  fine 
lines  of  growth/'     Whitfield,  1894. 

His  specimens  do  not  differ  at  all  from  young  of  B.  Integra  from  the 
Maryland  localities. 

Length,  23  mm- ;  diameter,  12  mm. 

Occurrence. — St.  Mary^s  Formation.     Cove  Point,  St.  Mary's  Eiver. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum. 

BuLLioPsis  QUADRATA  Conrad. 
Plate  L,  Fig.  3. 

Na9ta  qiiadrata  Conrad,  18S0,  Jour.  Acad.  Nat.  ScL  Phila.,  yol.  tI,  Ist  ser.,  pp.  211, 

226,  pi.  ix,  fl^.  16. 
Buccinum  quadratum  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  li,  p.  187. 
Bullia   (BuUiopsiB)  quadrata  Conrad,    1862,  Proc.  Acad.  Nat.  ScL  Phila.,  yol.  xiy, 

p.  287. 
Tritia  {Bulliopais)  quadrata  Conrad,    1863,   Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiy, 

p.  563. 
Tritia   iBulliopHt)  quadrata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  CoU. 

(183),  p.  20. 
yansa  {Balliopsis)  quadrata  Conrad,  1866,  Amer.  Jonr.  Conch.,  yol.  ii,  p.  65,  pL  111, 

fig.  1. 
Xatsa  (Bulliopsis)  suheylindriea  Conrad,  1866,  Amer.  Jonr.  Conch.,  yoL  ii,  p.  66. 

Melanopsit  quadrata  Conrad,  1868,  Amer.  Jour.  Conch.,  yol.  iii,  p.  259. 

Description. — "  Shell  turreted ;  spire  with  the  whorls  rather  square, 
and  slightly  projecting  at  the  angles ;  left  lip  reflected  over  the  columella, 
and  thickened  above."     Conrad,  1830. 

Length,  23  mm. ;  diameter,  1  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary^s  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  XJ.  S.  National  Museum. 

BuLLiopsis  MARYLANDiCA  Conrad. 
Plate  L,  Fig.  4. 

Bnllia  (Bulliopsit)  Marylandiea  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiy, 

p.  287. 
Tritia  iBuUiopBit)  Marylandiea  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiy, 

p.  562. 
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Tritia  {BuUioptis)  marylandica  Meek,  1864,  Miocene  Check  List,  Smith.  Misc   Coll. 

(183),  p.  30. 
Ncuaa   {Bullioptis)  Marylandica  Conrftd,  1866,  Amer.  Jour.  Conch.,  vol.  ii,   p.  65, 

pi.  Hi,  flg.  8. 
Melanopii8  Marylandica  Conrad,  1868,  Amer.  Jour^- Conch.,  vol.  ill,  p.  250. 

Description. — "  Oblong-ovate,  entire ;  whorls  6,  slightly  convex  or  sub- 
truncated  laterally;  suture  impressed;  aperture  about  half  the  length  of 
the  shell;  columella  profoundly  callous  above,  the  callus  extending 
beyond  the  lip."     Conrad,  1862. 

The  surface  is  frequently  marked  with  obsolete  revolving  lines. 

Length,  32  mm. ;  diameter,  14  mm. 

Occuirence. — St.  Mary^s  Formation.     St.  Mary's  Eiver,  Cove  Point, 

Collections, — Maryland  Geological  Survey,  Johns  H9pkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Family  COLUMBELLID/t. 

Genus  COLUMBELLA  Lamarck. 
Subgenus  ASTYRIS  Adams. 

COLUMBELLA   (ASTYRIS)    COMMUNIS    (Courad). 

Plate  L,  Figs.  5,  6,  7. 

Nasaa  Innata  Conrad,  1830,  Jour.  Acad.  Nat.  Scl.  Phlla.,  vol.  vi,  let  ser.,  p.  211. 

(Not  of  Say.) 
Buccinum  lunatum  Conrad,  1842,  Proc.  Nat.  Inst,  Bull,  ii,  p.  187. 
Amycla  {Astyrit)  eommunia  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  287. 
Amycla  {Astyris)  communis  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  564, 
Columbella  {Aalyria)  communis  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill. 

pt.  1,  p.  188. 
Astyris  communis  Harris,  1898,  Amer.  Jonr.  Sci.,  ser.  iii,  vol.  xiv,  p.  28. 
Amycla  communis  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  110,  pi.  xlx, 

figs.  12-15. 

Description. — "  Small,  whorls  six  or  seven,  smooth  and  polished ;  spire 
rather  elevated ;  body  whorl  abruptly  rounded  in  the  middle,  or  subangu- 
lar;  submargin  of  labrum  minutely  dentate.*'     Conrad,  1862. 

Whorls  slightly  convex^  covered  virith  minute  spiral  lines  visible  only 
through  a  lens;  beak  with  from  8  to  12  distinct  impressed  revolving  lines; 
labrum  sometimes  straight,  sometimes  rounded;  usually  smooth  within, 
often  strongly  dentate ;  labium  usually  somewhat  callous,  sometimes  den- 
tate. The  callous  dentate  labrum  occurs  only  in  specimens  from  the  St. 
Mary's  Formation  and  most  typically  in  those  from  Cove  Point. 
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There  occurs  rather  ahundantly  at  Oreenshoro  in  association  with  this 
species  a  small  form  ranging  in  length  from  2.5  mm.  to  3.5  mm.  This 
may  represent  C.  lunaia  (Say),  which  has  not  hitherto  been  recognized 
in  the  Miocene  of  this  region. 

Length,  14  mm. ;  diameter,  6  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Eiver,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Jones  Wharf,  Governor  Run 
(lower  bed),  Greensboro.  Calvert  Formation.  Plum  Point,  3  miles 
west  of  Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

COLUMBELLA  GALVERTEN8I8  n.  Sp. 

Plate  L,  Fig.  8. 

Description. — Shell  thick,  elongate,  eight-whorled ;  spire  elevated; 
whorls  slightly  convex;  body  whorl  with  about  twenty-four  narrow  re- 
volving grooves  with  flat  interspaces  about  four  times  as  wide ;  whorls  of 
the  spire  with  about  six  grooves ;  lines  of  growth  very  faint ;  mouth  nar- 
row ;  labrum  thick,  with  about  fourteen  coarse  teeth ;  canal  short,  slightly 
curved. 

Length,  16  mm. ;  diameter,  6.5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Family  MURICIDit. 

Genus  MUREX  Linne. 
Subgenus  PTERORHYTIS  Conrad. 

Murex  (Ptbrorhytib)  conradi  Dall. 
Plate  L,  Figs.  9a,  9b. 

Cerottoma  umbrifer  Tnomey  and  Uolmes,  1856,  Pleiocene  FobbIIb  of  South  CaroUna, 

expl.  pi.  xxylil,  fig.  14.     (Not  p.  141.) 
Murex  iPterorhytis)  Conradi  Dall,  1890,  Trans.  Wagner  Free  Inst  ScL,  yol.  iii,  pt.  i, 

p.  148,  pi.  xll,  flg.  11. 
Oeenebra  iPterorhytis)  conradi  Cossmann,  1908,  Essals  de  Pal6oconch.  Comp.,Tol.  t, 

p.  48,  fig.  8. 
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Description. — "This  fine  species  has,  like  most  of  the  species  of  this 
genus,  only  four  varices.  The  spire  is  much  shorter  than  in  M.  umbrifer 
and  the  fonn  of  the  varices  is  different/'     Dall,  1890. 

Shell  of  moderate  size,  very  solid,  five-whorled;  varices  four,  broad, 
thick,  reflexed,  intervarical  spaces  with  low,  rounded,  revolving  ribs,  and 
distant  obscure  lines  of  growth ;  central  part  of  the  whorl  strongly  cari- 
nated ;  face  of  the  last  varix  with  wavy  lines  caused  by  the  edges  of  the 
laminaB ;  umbilicus  small ;  canal  barely  closed,  slightly  reflexed. 

Length,  36  mm. ;  diameter,  25.5  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collection. — TJ.  S.  National  Museum. 

Genus  TYPHIS  Montfort. 

Typhis  acuticosta  Conrad. 
Plate  LI,  Figs.  1,  2,  3. 

Murex  aeuiicoHta  CoDrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  1st  scr.,  pp. 

311,217,  pi.  ix,  tig.  1. 
TyphU  acuticosta  Conrad,  1842,  Proc.  Nat.  Inst,  Bull,  il,  p.  187. 
Typhis  acuticosta  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  88,  pi. 

xlviii,  fig.  1. 
Typhis  acuticosta  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xiv,  p.  560. 
Typhis  acuticosta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  22. 
Typhis  acuticostata  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iv,  p.  64,  pi.  v,  flg.  6. 
Typhis  acuticosta  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  151. 
Murex  acuticostata  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  p.  80. 

Description. — "  Shell  with  four  or  five  acute  foliated  varices  ending 
above  in  a  pointed,  compressed  spire,  alternating  with  four  shorter 
rounded  varices  ending  above  in  a  tube ;  aperture  oval  and  entire ;  margin 
reflected;  beak  closed,  and  slightly  recurved.*'     Conrad,  1830. 

Length,  21  mm.;  diameter,  11  mm. 

The  form  from  Plum  Point  may  be  a  distinct  variety  or  species.  It  is 
very  elongate,  having  a  six-whorled  spire  and  long  spines  and  canal. 

Length,  18  mm. ;  diameter,  8.5  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Cornell  University,  U.  S. 
National  Museum. 
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Genus  MURICIDEA  Swainson, 

MuRiciDEA  SHLLOHEXSis  (Heilprin). 
Plate  LI,  Figs.  4,  5,  6. 

Jfurex  Shilokenna  Heilprin,  1887,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xxxix,  p.  404. 
Murex  shilohensU  D»ll,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  141. 
Jfttrex  Shilohensis  Whitfield,   1894,  Mon.  xxiv,    C.  S.  Geo  I.  Survey,  p.  97,  pi.  xvii, 
tig.  1. 

Description. — ^'  Whorls  about  seven,  angular,  flattened  on  the  shoulder, 
which  is  crossed  diagonally  by  the  variceal  ridges ;  varices  about  eight  on 
the  body-whorl,  sub-equal,  spinosely  elevated  on  the  shoulder  angulation, 
and  crossed  by  four  sub-equal  revolving  ridges,  which  appear  double  on 
the  crests  of  the  varices;  only  two  such  ridges  on  the  whorls  above  the 
bodv-whorl. 

"  Aperture  somewhat  more  than  half  the  length  of  shell,  key-hole 
shaped,  with  the  canal  broadly  deflected.  Length  nearly  .75  inch.'' 
Heilprin,  1887. 

Dr.  Dall  notes  that  the  type  of  this  species  is  suspiciously  like  Muricidea 
spinulosa. 

Length,  17  mm.;  diameter,  9  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Cornell  University,  U.  S. 
National  Museum. 

Genus  TROPHON   Montfort. 

Trophon  tetricus  Conrad. 
Plate  LI,  Figs.  7a,  7b. 

Fasun  tetricus  Conrad,  1832,  Fossil  Shells  of  the  Tertiary,  No.  1,  p.  18,  pi.  iii,  flg.  6. 

Fuiut  teiricuM  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187. 

Fu8u$  tetricus  Conrad,  1861,  Fossils  of  the  Medial  Tertlar}-,  No.  4,  p.  84,  pi.  xlviii, 

flg.  4. 
Trophon  tetricus  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  560. 
Trophon  tetricus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  22. 

Description. — "Fusiform;  with  longitudinal  acute  ribs,  terminating 
above  in  short  spines;  whorls  angular  and  flattened  above;  beak  long  and 
recurved.^'     Conrad,  1832. 

A  feature  which  Conrad  does  not  mention  in  his  descriptions,  but  which 
shows  distinctly,  is  the  occurrence  of  three  or  four  raised  revolving  ribs 
on  the  body  whorl. 
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The  shell  is  seldom  perfect,  the  spines  and  the  long  beak  being  very 
easily  broken  off.  The  number  of  varices  on  the  body  whorl  varies  from 
9  to  12. 

Length,  18  mm. ;  diameter,  8  mm. 

Occurrence, — St.  Mary^s  Formation.     St.  Mary^s  Hiver. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Cornell  University. 

Trophon  tetricus  var.  l^vis  n.  var. 
Plate  LI,  Fig.  8. 

Fu9U9  tetrieua  Conrad  (In  part). 

Description, — Shell  six-whorled;  body  whorl  with  9  to  13  varices; 
lower  pari:  of  the  body  whori  almost  or  quite  smooth,  one  of  the  four  re- 
volving ribs  of  T,  tetricus  sometimes  faintly  showing. 

Conrad's  description  of  T,  tetricus  applies  exactly  to  this  variety ;  but 
his  figures  show  the  character  by  the  lack  of  which  this  variety  is  dis- 
tinguished, i.  e.,  four  raised  revolving  ribs  on  the  body  whori. 

Length  (restored),  27  mm.;  diameter,  12  mm. 

Occurrence, — St.  Mary's  Formation.     St.  Mary's  Eiver,  Cove  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University. 

Trophon  chesapeakeanus  n.  sp. 
Plate  LI,  Figs.  9,  10. 

Description, — Shell  small,  fusiform,  six-whoried;  spire  elongate, 
pyramidal;  body  whori  much  expanded  above,  constricted  below  into  a 
long,  narrow  beak;  shoulder  of  the  whorl  with  about  sixteen  obtuse  elon- 
gated nodes  which  die  out  immediately  above  the  shoulder,  leaving  a 
smooth,  slightly  concave  subsutural  constriction;  mouth  wide,  contracted 
suddenly  below  into  a  narrow,  somewhat  reflexed  canal;  columella  bent 
near  the  lower  end  of  the  mouth,  and  somewhat  callous  at  the  angle;  lines 
of  growth  irregular. 

This  species  is  very  abundant  at  the  St.  Mary's  River.  At  Plum  Point 
a  small,  very  elongated  variety  occurs. 

Length,  10  mm. ;  diameter,  5  mm. 
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Occurrence, — St.  Mary's  Formation.  St.  Mary's  River,  Langley's 
Bluff.     Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Trophon  sp. 

A  single  specimen  of  Trophon  was  found  at  Greensboro  which  does 
not  belong  to  either  of  the  afore-described  species,  but  as  the  specimen  is 
immature  it  will  not  be  given  a  name. 

The  specimen  possesses  five  whorls.  The  body  whorl  has  seven  varices 
and  has  about  twelve  revolving  ribs  distributed  from  the  shoulder  to  the 
base  of  the  beak. 

Length,  8  mm. ;  diameter,  4  mm. 

Occurrence. — Choptank  Formation.     Greensboro. 

Collection. — Maryland  Geological  Survey. 

Genus  SCALASPIRA  Conrad. 

The  name  Scalaspira  was  used  by  Conrad  in  1862  and  subsequently  by 
Meek  in  1864  in  their  Check  Lists.  Each  time  it  was  used  as  a  sub- 
genus under  Fusus;  and  neither  time  was  the  subgenus  defined.  Fusus 
strumosus  Conrad  was  the  only  species  included  under  it.  As  this  species 
is  surely  not  a  true  Fu^sus  and  cannot  be  with  certainty  assigned  to  any 
other  genus,  the  name  may  be  retained  for  a  new  genus  defined  as  follows : 

Shell  f  usoid,  with  angular  cancellated  whorls ;  anterior  canal  long,  nar- 
row ;  columella  bent  at  the  beginning  of  the  canal,  and  somewhat  callous ; 
nucleus  depressed,  with  faint  revolving  ridges  and  transverse  striations. 

Type  Fusus  strumosus  Conrad. 

Fischer  considers  Scalaspira  a  synonym  of  Hanetia  of  Jousseaume 
which  he  places  as  closely  related  to  Urosalpinx,  while  Tryon  and  Coss- 
mann  consider  it  a  synonym  of  Urosalpinx. 

Scalaspira  strumosa  Conrad. 
Plate  LI,  Figs.  11,  12, 13. 

Fusus  strumosus  Conrad,  1832,  Fossil  Shells  of  the  Tertiary,  No.  1,  p.  18,  pi.  ill. 
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J^tisu8  Ktrumo9U9  Conrad,  1842,  Proc.  Nat.  Inst.,  Ball,  ii,  p.  187. 

Fawu*  itrumo9u%  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  85,  pi.  xlix, 

fig.  ». 
FutiM   (Sealaspira)  Hrumostia  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv, 

p.  560. 
Fti9U8  (ScalarUpira)  ttrumoaiis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  32. 
Urosalpinx  strumotus  Tryon,   18S0,  Manual  of  Conchology,  vol.  ii,  p.  152,  pi.  Ixx, 

fig.  431. 
Urosalpinx  8trumo»ti8  Cossmann,  1903,  Essais  de  Pal^oconch.  Comp.,  vol.  v,  p.  49. 

Description, — "  Fusiform ;  cancellated ;  bod^  whorl  subquadrangular, 
with  revolving  tuberculated  ribs,  alternated  in  size;  whorls  of  the  spire 
striated,  and  tuberculated  at  the  angle;  beak  straight."     Conrad,  1832. 

Length,  26  mm.;  diameter,  13  mm.  (specimen  from  Yorktown,  Va.). 

Length,  18  mm. ;  diameter,    9  mm.  (specimen  from  Cove  Point,  Md.). 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  Kiver,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  UROSALPINX  Stimpson. 

Urosalpinx  cinereus  (Say)?. 
Plate  LI,  Figs.  14, 15. 

Fusu8  cinereus  Say,  1822,  Jonr.  Acad.  Nat.  Sci.  Phtla.,  vol.  11,  Ist  aer.,  p.  236. 

(Flg*d.  1880,  Amer.  Conch.,  pi.  xxix.) 
FtASus  einereut  var.  Say,  1824,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  let  ser.,  p.  129, 

(Reprinted,  1896,  Bnll.  Amer.  Pal.,  No.  5,  p.  85.) 
Not  FutiM  cinereus  Conrad,  1830,  Josr,  Acad.  Nat.  Sci.  Phila,  vol.  vi,  let  ser.,  pp. 

211,  223. 
Fustts  cinereus  Conrad,  1832,  Fossil  Shells  of  the  Tertiary,  No.  1,  p.  19,  pi.  Iv,  fig.  8. 
Fusus  Hnereus  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  188,  187. 
?  Urosalpinx  cifiereus  Meyer,  1888,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xl,  p.  170. 

Description. — "  Volutions  cancellate,  the  transvere  costse  eleven,  ro- 
bust; revolving  lines  filiform,  irregularly  alternately  smaller,  crenulating 
the  edge  of  the  exterior  lip,  which  is  acute,  and  alternating  with  the  raised 
lines  of  the  fauces;  fauces  tinged  with  chocolate  colour;  beak  short,  ob- 
tuse, not  rectilinear;  labrum  not  incrassated.*^     Say,  1822. 

The  fossil  which  is  here  referred  to  cinereus  often  differs  considerably 
from  the  typical  specimens  of  that  form  in  proportional  length,  character 
of  sculpture,  and  straightness  of  beak;  but  it  nevertheless  grades  into  it 
so  that  a  consistent  separation  is  impossible.  On  the  other  hand  the  sepa- 
ration from  its  stratigraphic  associate.  U.  rustica,  though  sometimes  diffi- 
cult, is  much  more  distinct. 
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The  St.  Mary's  fossil  which  Conrad  referred  to  cinereus  (Fvsus  cinereus 
Conrad,  1830)  must  from  its  size  have  been  Buccinofusus  parilis,  then 
unnamed  by  him.  There  is  considerable  doubt  as  to  the  identity  of  the 
Miocene  fossils  referred  by  Say  and  by  Meyer  to  cinereiis, 

Tjength,  38  mm. ;  diameter,  40  mm. 

Occurrence. — St.  Mary^s  Formation.  St.  Mary's  River,  Cove  Point. 
Choptank  Formation.    Jones  Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 

Urosalpinx  rusticus  (Conrad). 
Plate  LI,  Figs.  16,  17. 

FmuB  errant  Conrad,  1830,  Joar.  Acad.  Nat.  Scl.  Phlla.,  vol.  vi,  1st  ser.,  p.  223, 

pi.  Ix,  fig.  2.     (Not  F.  errana  Sowerby.) 
Fusm  ru»ticu»  CoDrad,  1830,  Joar.  Acad.  Nat.  Scl.  Phila.,  vol.  vl,  let  ser.,  p.  280. 
Futm  rtistieuB  Conrad,  1882,  Fossil  Shells  of  the  Tertiary,  No.  1,  p.  18,  pi.  iv,  fig.  1. 
Fu8U8  rnsticw  Conrad,  1842,  Froc.  Nat.  Inst.,  Ball,  il,  pp.  185,  187. 
Fu8U8  Sfibru8tieu8  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  84,  pL 

xlviii,  fig.  6. 
Neptunea  rustica  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  560. 
Neptuma  rustiea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  22. 
Siphanalia  rtutiea  Conrad,  1869,  Amer.  Joar.  Conch.,  toI.  iv,  p.  249. 
Uratalpinx  tronulua  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  i,  p.  148. 

(In  part.) 
FutM  ruatieus  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  zlv,  p.  80. 
Streptochetua  ruatieua  Cossmann,  1901,  Essals  de  Pal^oconch.  Comp.,  vol.  iv,  p.  30, 

pi.  iv,  fig.  20. 

Description. — "  Shell  subfusiform,  transversely  striated,  with  short 
longitudinal  ribs  or  undulations  on  the  large  whorl;  spire  conical,  cos- 
tated;  upper  part  of  the  whorls  concave  and  plain;  right  lip  toothed 
within,  and  plicated  on  the  margin;  beak  recurved.  The  striae  in  general 
are  alternately  larger  and  smaller."     Conrad,  1830. 

Length,  42  mm. ;  diameter,  24  mm. 

Occurrence. — St.  Mary^s  Formation.  St.  Mary's  River,  Langley^s 
Bluff. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Cornell  "University,  U.  S. 
National  Museum. 
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Family  PURPURIDyt. 

Genus  ECPHORA  Conrad. 

Ecphora  Conrad,  1843,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  i,  p.  810. 

?  Stenomphalus  Sandberger,  1858. 

Ecphora  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  li,  p.  75. 

Rapana  Tryon,  1882,  Manual  of  Conchology,  vol.  ii,  p.  202.     (In  part.) 

Stenomphalm  Zittel,  1885,  Handbuch  der  Paleontologle,  Abtb.  1>,  p.  270.     (In  part.) 

Rapana  Fiscber,  1887,  Manuel  de  Concbyliologie,  p.  644.     (In  part.) 

Ecphora  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  i,  p.  124. 

Rapana  Co&smann,  1908,  Essais  de  Pal6oconcb.  Comp.,  vol.  v,  p.  68. 

Careful  study  of  large  collections  of  material  from  the  entire  Atlantic 
slope  has  shown  that  this  genus,  formerly  considered  as  most  constant 
in  its  characteristics  and  most  easy  to'  recognize,  should  really  be  divided 
into  several  distinct  species,  the  generic  position  of  some  of  which  are  not 
at  first  sight  apparent. 

The  difficulty  encountered  in  assigning  these  forms  to  a  satisfactory 
generic  position  can  be  seen  from  the  great  diversity  of  opinion  already 
recorded  in  the  synonomy  of  the  genus  itself  and  in  that  of  the  several 
species.  This  diversity  of  opinion  becomes  more  evident  when  one  notes 
the  different  positions  assigned  to  the  various  genera  in  which  the  species 
have  been  included. 

The  recognition  of  iampaensis  as  a  member  of  the  genus  makes  it  very 
evident  the  genus  itself  belongs  to  the  Purpuridce  and  is  very  closely  re- 
lated to  Rapana,  rather  than  to  the  Fusidce. 

The  European  species  "Pyrula"  jauberti  Grateloup  from  the  Tertiary 
of  Bordeaux,  and  ''  Trophon  "  cancellata  Thomge  from  the  Tertiary  of 
Mainz  have  been  referred  to  this  genus. 

Ecphora  quadricostata  (Say). 
Plate  LII,  Figs,  1,  2,  3. 

Lister,  1685,  Historia  Concbyliorium,  pi.  1059,  fig.  2. 

Bueeinum  aeala  Dillwyn,  1828,  [ndex  of  8rd  Edit,  of  Lister^s  Historia  Concbyliorium. 
Buccinum  scala  ?  var.  Say,  1824,  Jour.  Acad.  Nat.  3ci.  Pbila.,  vol.  iv,  1st  ser.,  p.  128. 
Fustia  i'Costatus  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  Ist  ser.,  p.  127, 

pi.  vli,  fig.  5.     (Reprinted,  1896,  Bull.  Amer.  Pal.,  No.  5,  p.  88,  pi.  vll,  fig.  5.) 
Fiisua  quadHco$tatu8  Conrad,  1880,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vl,  1st  ser., 

p.  211. 
Fu8U8  quadrico8tatu9  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187  (not  p.  185). 
Ecphora  quadricostata  Conrad,  1848,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  i,  p.  810. 
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Colut  quadricottatM  Tuomey  and  Holmes,  1857,  Pleiocene  FobsUs  of  South  Caro- 
lina, p.  149,  pi.  zxz,  fig  4. 

Fwtwt  qiiodrieostatus  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  250,  fig.  10. 

Ecphora  quadrieattata  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  83, 
pi.  xlviii,  fig.  3. 

Eephora  4-castatua  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p.  563. 

Ecphora  qnadrieostata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  20. 

Bapana  quadricottata  Tryon,  1882,  Manual  of  Conchology,  vol.  iv,  p.  202,  pi.  Ixii. 
fig.  341. 

Eqahara  quadricoatata  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  125. 

Ecphora  qnadrieostata  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  p.  28.  (Not 
pp.  24,  27.) 

Bapana  {Ecphora)  quadricosta  Cossmann,  1903,  Essais  de  Pal6oconch.  Comp.,  vol.  v, 
p.  64,  pL  iii,  flg.  14. 

Description. — "  Ovate-ventricose.;  with  a  dilated  umbilicus,  and  four 
much  elevated  belts,  which  are  more  dilated  at  their  tops. 

"Spire  short,  the  volutions  with  but  two  belts,  the  others  being  con- 
cealed by  the  succeeding  whorls:  body  whorl  with  four  belts,  which  are 
equidistant,  much  elevated,  wider  at  top  than  at  the  junction  with  the 
whorl,  and  with  one  or  two  deeply  impressed  lines;  intervening  spaces 
wrinkled,  the  wrinkles  extending  over  the  belts :  aperture  suboval :  canal 
short  and  contracted:  labrum  with  a  groove  corresponding  with  each  of 
the  exterior  ribs :  umbilicus  dilated,  large,  not  visibly  penetrating  to  the 
inner  summit;  the  exterior  margin  prominent  and  deeply  dentated.^^ 
Say,  1824. 

The  essential  characters  of  this  species  as  here  restricted  are :  four  re- 
volving costsB,  which  in  the  adult  are  of  equal  prominence  and  T-shaped 
in  cross  section.  The  adult  is  more  depressed  than  the  young,  and  with 
this  depression  comes  the  flattening  of  the  costae,  the  flaring  of  the  um- 
bilicus, and  a  looser  coiling  of  the  whorls. 

This  species  is  apparently  the  only  one  at  Cove  Point  and  St.  Mary^s 
River  and  in  the  states  south  of  Maryland.  It  has  not  been  found  at 
other  Maryland  localities  than  those  mentioned  above.  Tuomey  and 
Holmes'  figure  is  so  imperfect  that  it  is  impossible  to  state  whether  it  rep- 
resents the  typical  form  of  the  species  or  the  following  variety. 

Length,  120  mm. ;  diameter,  105  mm. 

Occurrence. — St.  Mary^s  Formation.     St.  Mary^s  Eiver,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
IT.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences,  Cor- 
nell University. 
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EOPHORA  QUADRICOSTATA  VAR.  UMBILICATA   (Wagner). 

Plate  LII,  Pig.  4. 

Funts  umbilicus  Wagner,  1889,  Plate  2,  fig.  2. 

Fusus  quadricoBtatua  Conrad,  1842,  Proc.  Nat.  [nst.,  Bull.  11,  p.  185. 

Fusw  quadrieostatiu  Bronn,  1848,  Hand.  Gesch.  Nat.,  Index  Pal.,  pt.  1,  p.  517. 

Fusua  quadrieoBtaius  var.  unibilieatus  Bronn,   1849,  Hand.  Gesch.  Nat.,  Index  Pal., 

pt.  11,  p.  455. 
JEcphora  quadricostata  Harris,  1898,  Amer.  Jour.  Scl.,  ser.  Hi,  vol.  xlv,  p.  27.     (Not 

pp.  24,  28.) 
Ecphora  quadrieoBtaia  var,  Dall,  1898,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  v.  No.  2, 

p.  9. 

Description. — This  variety  differs  from  the  typical  forms  of  the  species 
in  having  a  thinner  shell,  a  more  flaring  umbilicus,  more  loosely  coiled 
whorls,  and  ribs  which  are  not  T-shaped.  Because  of  the  thinner  shell, 
the  looser  coiling,  and  the  lithologic  character  of  the  formation  in  which 
the  variety  occurs,  perfect  specimens  are  far  rarer  than  those  of  the  typical 
quadricostata  and  the  distinctness  of  the  variety  has  not  been  generally 
recognized.  The  figure  prepared  by  Wagner  in  1839  was  on  one  of  those 
plates  which  were  not  regularly  published  until  1898,  but  of  which  a  few 
copies  were  distributed  with  manuscript  names  attached.*  Apparently 
no  description  of  var.  umbilicata  has  ever  been  published  till  now. 

There  are  specimens  of  this  variety  in  the  National  Museum  from  Alum 
Bluff,  Fla.  (upper  bed). 

Length,  70  mm. ;  diameter,  60  mm. 

Occurrence. — Choptank  Pobmation.  Jones  Wharf,  Dover  Bridge,  2 
miles  south  of  Governor  Eun  (lower  bed).  Governor  Eun  (lower  bed). 
Flag  Pond,  Pawpaw  Point,  Governor  Eun  (upper  bed),  Greensboro,  Cor- 
dova. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University,  U.  S.  National  Museum. 

Ecphora  tricostata  n.  sp. 

Plate  LII,  Figs.  5,  6,  7,  8. 

Description. — Shell  of  moderate  size,  thin,  chitinous,  loosely  coiled, 
si x-whorled;  nucleus  smooth,  elevated,  conical,  three-whorled;  spire  sharp, 

» Dall,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  v,  No.  2,  p.  9. 
14 
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closely  wound  on  the  lower  and  smaller  of  three  prominent  elevated  re- 
volving ribs ;  longitudinal  wrinkles  most  prominent  on  the  eariy  whorls ; 
body  whori  large,  with  three  very  prominent  elevated  revolving  ribs  with 
a  fourth  rudimentary  one  below  it  on  the  largest  specimens ;  spaces  be- 
tween the  elevated  ribs  and  below  them  with  many  impressed  revolving 
lines  between  which  the  surface  is  gently  convex ;  umbilicus  widely  flaring 
in  the  largest  specimens,  almost  absent  in  the  young. 

Length,  40  mm. ;  diameter,  36  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  Truman's  Wharf, 
Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach,  Fairhaven, 
White's  Landing. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

ECPHORA  TAMPAENSIS    (Dall). 

Plate  LII,  Figs.  9, 10. 

Rapana  tampaiefigis  Dall,  1890,  Trans.  Wagner  Free  lust.  Set.,  vol.  ill,  pt.  i,  p.  158. 
Rapana  tampaenais  var  ?  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  tol.  ill,  pt.  ii, 

p.  244,  pi.  XX,  fig.  14. 
Faseiolaria  {Lyrosoma)  aulcota   Whitfield,  1894,  Mon.    xxlv,  U.  S.    Geol.  Survey, 

p.  100,  pi.  xvll,  figs.  9,  10.     (Not  of  Conrad.) 
Rapana  {Ecphora)  tampnemis  Cossmaun,  1908,  Essais  de  Pal^oconch.Comp.,  yol.v,  p. 

65. 

Description. — "  Shell  rather  small,  short-spired ;  last  whorl  much  the 
largest;  spiral  sculptiire  of  eight  or  nine  primary  ridges,  elevated  and 
square-sided,  of  which  one  is  nea^r  the  suture,  two  others  (a  little  larger) 
with  subequal  interspaces  in  front  of  the  first,  then  an  interspace  of  greater 
width  with  the  strongest  spiral  in  front  of  it,  then  the  peripheral  inter- 
space, twice  as  wide  as  the  strongest  spiral,  then  another  strong  spiral 
followed  by  a  narrower  channel,  and  three  more  basal  spirals  with  dimin- 
ishing interspaces  on  the  base,  and  three  or  four  rather  obscure  and  less 
elevated  spiral  cords  on  the  canal ;  of  secondary  spirals  much  smaller  than 
the  primaries,  there  are  one  or  two  in  the  wide  peripheral  channel,  and 
sometimes  a  single  one  elsewhere;  lastly,  the  whole  surface  is  more  or  less 
sculptured  by  fine,  incised  spiral  lines.  The  transverse  sculpture  is  of 
fine  wrinkles,  in  harmony  with  the  incremental  lines,  which  cover  most 
of  the  shell ;  the  ribs  are  slightly  but  irregularly  undulated  in  some  places ; 
aperture  ovate,  pillar-lip  with  a  thin,  smooth  callus;  edge  of  the  outer  lip 
undulated  by  the  sculpture,  the  interior  lirate,  with  about  ten  sharp, 
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prominent  lirae  disposed  somewhat  in  pairs ;  canal  very  narrow  and  deep, 
shorter  than  the  aperture,  umbilicus  flaring,  variable  in  diameter,  deep, 
bounded  by  the  rounded  edge  of  the  fasciole,  within  axially  striated,  but 
not  otherwise  sculptured.  Lon.  of  shell  — (?) ;  of  last  whorl  from  the 
suture  at  the  aperture  forward  20.0;  diam.  of  last  whorl  21.5;  of  the  um- 
bilicus in  two  specimens  5.0  and  6.5  mm.  respectively."  Dall,  1890. 
.  The  variation  which  this  species  shows  is  amazing.  In  the  material 
from  Jones  Wharf  there  are  forms  which  one  could  hardly  hesitate  to 
refer  to  Ecphora  quadricostaia.  These,  by  an  increasing  uniformity  in 
the  prominence  of  the  ribs,  a  narrowing  of  the  umbilicus,  and  the  gradual 
appearance  and  increasing  prominence  of  internal  lirsB  on  the  labrum, 
grade  into  forms  like  that  from  Church  Hill  which  Dall  figured  as  Rapana 
tampaensis.  Another  gradation  consists  in  the  appearance  of  a  small  fold 
on  the  columella.  It  was  a  specimen  with  this  characteristic  which  Whit- 
field referred  to  Fasciolaria  (Lyrosoma)  sulcosa.  In  other  specimens  the 
ribs  have  become  somewhat  obsolete. 

Length,  38  mm. ;  diameter,  25  mm. 

Occurrence, — Choptank  Formation.     Jones  Wharf,  Dover  Bridge, 
Pawpaw  Point,  Trappe  Landing.     Calvert  Formation.    Church  Hill, 
.Plum  Point  (?). 

Collections, — Maryland  Geological  Survey,  TJ.  S.  National  Museum. 

Family  CORALLIOPHILIDi^. 

Genus  CORALLIOPHILA   Adams. 
CORALLIOPHILA  CUMBERLANDIANA  (Gabb). 

Plate  LI,  Figs.  18,  19,  20. 

Caniharua  Cumherlandiana  Oabb,  1860,  Joar.  Acad.  Nat.  Sci.  PhUa.,  2od  ser.,  vol. 

iv,  p.  875,  pi.  Ixvli,  fig.  6. 
Cronia  ?  tridentata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  563. 

(In  part.     Not  Purpura  tridentata  T.  and  H.) 
Coralliophila  cumherlandiana  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  ii,  p.  180. 
Catitharus  Cumberlandianus  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  108, 

pi.  xvii,  Jigs.  8-6. 

Description. — "  Fusiform ;  whorls  five,  prominent ;  spire  not  as  long  as 
the  mouth ;  outer  lip  thick,  with  about  eight  teeth  on  its  inner  margin, 
inner  lip  smooth  and  thin,  a  large  plate  of  enamel  on  the  columella  and  a 
rudimentary  tooth  on  the  upper  end  near  the  suture;  umbilicus  distinct 
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but  imperforate ;  canal  moderate  and  slightly  curved ;  surface  marked  by 
about  ten  rounded,  prominent,  longitudinal  ribs,  crossed  by  18  or 
20  revolving  lines  between  some  of  which  exist  traces  of  finer  lines, 
the  latter  visible  only  on  well  preserved  specimens.  There  are  also  visible 
the  usual  lines  of  growth.'^     Gabb,  1860. 

Length,  24  mm. ;  diameter,  14  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River.  Choptank 
Formation.     Greensboro. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Wagner  Free  Institute  of 
Science,  Cornell  University. 

Suborder  STREPTODONTA. 

Superfamily  PTENOGLOSSA. 
Family  SCAUDM. 

Genus  SCALA  Humphrey. 
SCALA   SAYANA   Dall. 

Plate  LIII,  Figs.  1,  2. 

Scalaria  clathrus  Conrad,  1880,  Jour.  Acad.  Nat   Sci.  Fhila.,  vol.  vi,  l8t  ser.,  p.  211. 

Scalaria  clathrus  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull.  11,  p.  187. 

Seala  sayana  Dall,  1889,  Bull.  Mns.  Comp.  Zool.,  Har.,  vol.  xvili,  p.  308. 

Scala  sayafUL  Dal),  1889,  Bull,  xxxvii,  U.  8.  Nat.  Mus.,  p.  122,  pi.  1,  fig.  10. 

Scala  Sayana  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  i,  p.  158. 

Description. — "A  white  shell  with  nine  well-marked  varices  continuous 
to  the  apex,  which  has  a  smooth,  translucent,  pale  brown  nucleus  of  about 
three  whorls.  .  .  .  The  interstices  are  polished,  smooth,  with  occasional 
faint  microscopic  spiral  striae."     Dall,  1889. 

Shell  elongate,  ten-whorled;  varices  7  to  11,  usually  9,  somewhat  cari- 
nated ;  mouth  elliptical.  Xo  spiral  sculpture  is  visible  on  any  of  the  Mio- 
cene specimens. 

Length,  16  mm. ;  diameter,  5.5  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Eiver,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Jones  Wharf,  Governor  Bun 
(lower  bed).  Turner,  Greensboro. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science,  Cornell  University. 
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SCALA    MARYLANDIOA  n.  Sp. 

Plate  LIII,  Fig.  3. 

Scalaria  multistriata  Whitfield,  1894,  Mon.  xxiv,  U.  S.  GeoL  Survey,  p.  126,  pi. 
xxiii,  fig.  5.     Not  Scalaria  multistriata  Say. 

Description. — Shell  small,  smooth,  moderately  slender,  eight-whorled, 
regularly  conical ;  whorls  round,  firmly  in  contact  but  with  a  deep  suture ; 
varices  12  to  18  in  number  on  the  body  whorl,  slightly  carinated,  each 
made  up  of  4  lamellas ;  mouth  round  or  slierhtlv  elliotical :  nucleus  smooth, 
elevated,  three-whorled. 

This  species  differs  from  S,  multistriata  Say  in  being  destitute  of  spiral 
sculpture ;  from  8.  sayana  in  having  more  varices,  in  being  smaller,  and 
in  having  a  rounder  mouth ;  and  from  S.  teres  in  having  fewer  varices  and 
in  being  less  elongate. 

Length,  10  mm. ;  diameter,  4  mm. 

Occurrence, — Choptank  Formation.  Jones  Wharf,  Greensboro, 
Dover  Bridge,  Cordova,  Trappe  Landing,  2  miles  south  of  Governor  Run, 
Turner.  Calvert  Formation.  Plum  Point,  Chesapeake  Beach,  2  miles 
south  of  Chesapeake  Beach,  Church  Hill. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University,  U.  S.  National  Museum. 

Subgenus  OPALIA  Adams. 

ScALA  (Opalia)  calvertensis  n.  sp. 
Plate  LIII,  Fig.  4. 

Description, — Shell  solid,  elongated,  many-whorled ;  whorls  very  con- 
vex, covered  with  fine  revolving  lines;  varices  about  ten  on  each  whorl; 
very  broad  and  closely  set,  somewhat  carinated,  covered  with  very  fine 
impressed  longitudinal  lines  which  appear  to  break  up  its  surface  into 
laminae;  intervarical  spaces  very  narrow  so  that  the  spiral  lines  are  fre- 
quently hidden;  base  with  a  spiral  cord  and  axial  fasciole  as  on  S.  De 
Bouryi  Dall;  mouth  round. 

Length  (of  two-whorled  fragment),  19  mm.;  diameter,  12  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  3  miles  south  of 
Chesapeake  Beach. 

Collections, — Maryland  Geological  Survey,  U.  S.  National  Museum. 
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SCALA  (OpALIa)  RETICULATA  n.  Sp. 

Plate  LIII,  Fig.  5. 

Description. — Shell  small,  slender,  about  ten-whorled ;  whorls  convex 
and  very  closely  set;  varices  very  small  but  numerous,  about  35  on  the 
body  whorl,  and  decreasing-  in  number  but  increasing  in  size  toward  the 
apex;  intervarical  spaces  with  six  rounded,  raised,  revolving  lines  with 
iSner  intermediate  ones,  both  sets  being  absent  above  the  suture  for  about 
twice  the  ordinary  interval  of  the  larger  ones;  mouth  round;  base  flat- 
tened, covered  with  obsolete  revolving  lines.  Over  the  greater  part  of 
the  surface  of  the  shell  the  varices  and  revolving  ribs  are  of  about  equal 
prominence  and  at  equal  distances,  thus  giving  a  very  noticeable  reticulate 
appearance. 

Length,  9  mm. ;  diameter,  3  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Cornell  Univerfiily,  U.  S. 
National  Museum. 

SCALA  (OpALIA)   PRUNICOLA  U.  Sp. 

Plate  LIII,  Fig.  6. 

Description. — Shell  of  medium  length  and  acuteness,  with  about  eight 
whork ;  whorls  strongly  and  regularly  convex,  except  at  the  periphery  of 
the  body  whorl  where  there  is  a  sharp  angle ;  revolving  ribs  obtuse,  irregu- 
lar in  distance,  six  in  number ;  interspaces  gently  concave,  marked  with 
very  fine,  closely-set,  revolving  threads ;  entire  surface  of  the  shell  covered 
with  very  fine,  closely-set,  longitudinal  threads  which  cross  the  revolving 
ribs;  varices  small,  irregular;  base  with  fine  radiating,  and  finer  con- 
centric lines. 

This  species  has  a  superficial  resemblance  to  S.  reticulata,  but  differs 
in  lacking  distinct  and  regular  varices,  in  possessing  very  fine  revolving 
and  longitudinal  sculpture,  and  in  having  more  distant  and  more  acute 
revolving  ribs. 

A  single  specimen  has  been  found. 

Length  (of  fragment),  10  mm. ;  diameter,  6.5  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection. — Maryland  Geological  Survey. 
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« 

Subgenus  STHENORHYTIS  Conrad. 

SoALA  (Sthenorhytis)  expansa  Conrad. 
Plate  LIII,  Fig.  7. 

.  Scalaria  expansa  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull.  11,  pp.  187,  194,  pi.  11,  fig.  8. 
Seala  iSthenorhytia)  expansa  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xlv, 

p.  565. 
Seala  (Sthenorhytis)  expansa  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  18. 

Description. — "  Shell  acutely  ovate,  moderately  thick,  with  numerous 
robust  recurved  ribs,  twelve  in  number,  counting  from  the  summit  of  the 
aperture  to  the  reflected  lip,  inclusive;  whirls  profoundly  ventricose  at 
the  sides,  somewhat  flattened  above;  four  or  five  in  number/*  Conrad, 
1842. 

Obsolete  impressed  spiral  lines  are  sometimes  visible  between  the 
varices.     The  number  of  whorls  is  sometimes  seven. 

Length,  19  mm.;  diameter,  16  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River.  Choptank 
'  Formation.    Jones  Wharf. 

Collections. — Wagner  Free  Institute  of  Science,  Cornell  University. 

So  ALA  (Sthenorhytis)  pachypleura  Conrad. 

Plate  LIII,  Fig.  8. 

Scalaria  pachypleura  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  i,  p.  30. 
Scalaria  pachypleura  Conrt^di^  1842,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  viii,  Ist  ser., 

p.  186. 
Scalaria  pachypleura  Conrad,  1842,  Proc.  Nat.  Inst.,  Ball.  11,  p.  181. 
Seala  iSthenorhytie)  pachypleura  Conrtidf  1863,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xlv, 

p.  565. 
Seala  (Sthenorhytis) pachypleura  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(188),  p.  18. 
Scalaria   (Sthenorhytis)  pachypleura  Conrad,   1868,    Amer.  Jour.  Conch.,  vol.  ill, 

p.  259,  pi.  xxi,  fig.  4. 
Seala  pachypleura  Harris,  1898,  Amer.  Jour.  Scl.,  ser.'lil,  vol.  xlv,  p.  35. 

Description. — "  Turrited ;   short  in  proportion  to  its  width ;  volutions 
6  or  7,  rapidly  diminishing  in  size ;  ribs  very  thick,  prominent,  reflected, 
terminating  above  in  prominent  angles.    Length  five-eighths  of  an  inch. 
Conrad,  1842. 
.  The  mouth  is  round  or  very  slightly  elliptical.    A  very  distinct  basal 
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* 

cingulum  extends  from  the  upper  end  of  the  mouth  around  the  body 
whorl  to  the  last  varix,  being  slightly  displaced  by  each  of  the  varices. 
It  is  this  character  which  distinguishes  the  species  from  8.  expansa. 

Length,  17  mm. ;  diameter,  12  mm. 

Occurrence. — St.  Mary's  Fobmation.  St.  Mary's  River.  Choptank 
Formation.    Jones  Wharf.     Calvert  Formation.    Plum  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Superfamily   GYMNOGLOSSA. 
Family  EUUMID/E. 

Genus  EULIMA  Risso. 

Eulima  eborea  Conrad. 
Plate  LIII,  Figs.  9,  10. 

Eulima  eborea  Conrad,  1848,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  iii,  p.  20,  pi.  i,  fig.  21. 
?  Eulima  conoidea  Knrtz  and  Stlmpson,  1851,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  iv, 

p.  116. 
Eulima  Icevigata  Emmons,  1858,  Rept.  N.  Car  Geo!.  Survey,  p.  269,  fig.  157.     (Not 

Eulima  Icevigata  H.  C.  Lea.) 
Eulima  eborea  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlv,  p.  566.    (In  part.) 
Eulima  eborea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  17. 
Eulima  eborea  Meyer,  1888,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xl,  p.  170. 
?  Eulima  conoidea  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  159, 

pi.  V,  fig.  11. 

Description, — "  Subulate,  whorls  9 ;  suture  slightly  defined ;  aperture 
somewhat  oblique,  ovate-acute.^*     Conrad,  1848. 

Shell  slender,  varying  in  outline  between  the  extremes  figured,  thirteen 
whorled;  right  side  of  the  body  whorl  straight  from  the  suture  to  the 
middle  of  the  labrum,  then  rapidly  curving;  left  side  of  the  body  whorl 
straight  not  quite  to  a  point  opposite  the  upper  end  of  the  mouth,  then 
curving  gently  and  uniformly  to  the  extremity  of  the  shell. 

Length,  11  mm. ;  diameter,  3  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River.  Calvert 
Formation.     Plum  Point,  Church  Hill,  3  miles  west  of  Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
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Wagner  Free  Institute  of  Science,  Philadelphia  Academy  of  Natural 
Sciences,  Cornell  University,  U.  S.  National  Museum. 

EuLiMA  LAEVIGATA  (H.  C.  Lea). 
Plate  LIII,  Fig.  11. 

Paaithea  Icevigata  H  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 

Abst.  p.  6. 
Pasithea  Icevigata  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol.  ix,  p.  252,  pi.  xxxy, 

fig.  47. 
Not  Evlima  IcBvigata  Emmons. 
Eulima  eborea  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  566.    (In  part). 

Description. — "  Shell  elevated-conical,  acuminate,  imperforate,  thick, 
smooth,  ivory-like,  shining;  spire  attenuate,  conical,  acute;  sutures 
linear,  very  small,  whorls  flat;  last  whorl  somewhat  angular;  base 
smooth;  aperture  obliquely  quadrilateral,  acutely  angular  above  and 
below;  effuse.^^    Lea,  1845. 

Sides  straight  to  the  line  of  continuation  of  the  suture  around  the 
middle  of  the  body  whorl,  here  they  are  obtusely  angular  then  curve  to 
the  extremity  of  the  shell. 

Length,  10  mm.;  diameter,  2^  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary^s  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Comell  University,  Wagner  Free  Institute  of  Science,  U.  S.  National 
Museum. 

Eulima  migrans  Conrad. 
Plate  LIII,  Fig.  12. 

?  Turbo  Bubulata  Donovan,  1803,  The  Natural  History  of  British  Shells,  vol.  v, 

expl.  pi.  clxxii. 
Eulima  migrans  Conrad,  1846,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iii,  p.  20,  pi.  i, 

flg.  22. 
Eulima  subulata  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  269,  fig.  158. 
Eulima  migrans  Conrad,  1862,  Proc.  Acad.  Nat.  ScL  Phila.,  vol.  xiv,  p.  266. 
Eulima  migrans  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  17. 

Description. — "Subulate,  very  narrow  or  slender,  suture  indistinct; 
aperture  direct,  oblong-ovate,  acute.^^     Conrad,  1846. 

"Shell  subulate,  tapering,  pale  flesh-color,  glossy,  fasciated  with 
testaceous-brown.     Aperture  oval.''    Donovan,  1803. 
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This  form  resembles  the  original  figures  of  Eulima  subulata  Donovan, 
and  those  given  by  Wood*  and  by  Hoemes.'  Till  comparison  can  be 
made  with  authentic  specimens  of  that  species  it  is  best  to  retain  the 
American  name. 

Length,  7.5  mm. ;  diameter,  1  mm. 

Occurrence. — St.  Mary  s  Formation.  St.  Mary's  River,  Cove  Point, 
Langley's  BluflF.  Choptank  Formation.  Governor  Run  (lower  bed). 
Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Genus  NISO  Risso. 

Niso  lineata  Conrad. 
Plate  LIII,  Fig.  13. 

Bonellia  lineata  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  i,  p.  32. 

Bonellia  lineata  Conrad,  1842,  Joar.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  1st  ser.,  p.  188. 

Bonellia  lineata  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull.  11,  p.  183. 

Bonellia  lineata  Conrad,  1848,   Proc.  Acad.  Nat.  Sd.  Phlla.,  vol.  ill,  p.  21,  pi.  i, 

fig.  23. 
Niso  lineata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  566.     (In  part.) 
Mm  lineata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  17. 
?  yiso  lineata  Conrad,  1866,  Amer.  Jonr.  Conch.,  vol.  ii,  p.  69,  pi.  iv,  fig.  13. 
Ni»o  lineata  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  ii,  p.  245,  pi.  xx, 

fig.  4.     (In  part.) 
yiito  lineata  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xlv,  p.  25. 

Description. — "  Subulate,  polished,  with  obsolete  spiral  lines,  distinctly 
visible  only  on  the  body  whirl ;  a  spiral  line  margins  the  suture  at  base 
of  each  volution,  causing  the  suture  to  appear  profound ;  this  line  is  con- 
tinued on  the  middle  of  the  body  whirl."     Conrad,  1841. 

Conrad  published  two  figures  supposed  to  be  of  this  species.  The  first 
is  good  and  makes  the  species  absolutely  certain  even  if  the  description 
were  insufiicient.  The  second  figure  is  bad  and  led  Dall  (who  over- 
looked the  earlier  one)  to  suggest  that  H.  C.  Lea^s  name, simplex*  should 

1  A  Monograph  of  the  Crag  MoIInsca,  vol.  i,  p.  97,  pi.  xix,  fig.  3. 

>  Die  Fossilien  Mollusken  des  Tertiaer-Beckens  von  Wien,  Band  i,  p.  547,  Taf.  xlix, 
fig.  20. 

^Actceon  simplex  H.  C.  Lea,  1845,  Trans.  Amer.  Philosw  Soc,  vol.  ix,  p.  32,  pi.  xxxvl, 
fig.  62. 
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be  used  instead  of  lineata.  If  Ijea^s  figure  represented  this  species  it 
would  be  worse  than  Conrad's  second  one.  But  it  is  not  this  species  or 
even  a  Niso,  for  according  to  the  description  there  is  a  fold  on  the 
columella.  Conrad's  second  figure  probably  represents  still  another 
species. 

Length,  21  mm.;  diameter,  8  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  3  miles  south  of 
Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Family  PYRAMIDELLIDi*. 

Genus  ODOSTOMIA  Fleming. 

Odostomia  conoidea  (Brocchi). 
Plate  LIV,  Figs.  3,  4. 

Turbo  conoideus  Brocchi,  18L4,  Conchiologia  Fossile  Sabapennina,  Tome  ii,  p.  660, 

pi.  XTl,  fig.  2. 
Odonto8tomia  cofioidea   Dall,   1892,   Trans.  Wagner   Free   Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  250. 

Description, — "Testa  conica,  glabra,  anfractubus  planiusculi,  infiiho 
subcarinato,  aperta  ovali,  columella  uniplicata.'^ 

"Questa  conchiglia  e  terrestre  o  lacustre,  ed  appartiene  al  genere 
Auricularia  di  Lamarck.  La  sua  lunghezza  ^  di  circa  ima  linea  e  mezzo ; 
ha  una  forma  conica  acuta,  ed  h  composta  di  cinque  anf ratti  perfettamente 
lisci  ed  appena  alquanto  convessi.  L^inferiore  di  essi  e  lungo  piii  di 
tuttigli  altri  presi  insieme,  e  forma  presso  la  base  un  angolo  molto  ottuso 
a  guisa  di  carena.  L^apertura  e  ovale,  ed  il  labbro  destro  si  unisce 
superiormente  senza  interruzione  col  sinistro.  Nel  mezzo  della  columella 
vedesi  ima  piega  acuta  che  si  perde  nella  cavity  interna."    Brocchi,  1814. 

The  first  recorded  occurrence  of  this  species  in  the  American  Miocene 
was  made  by  Dall  who  found  the  species  in  the  Calvert  formation  at 
Shiloh,  N.  J.  The  most  abundant  occurrence  of  the  species  in  the 
Maryland  Miocene  is  in  the  Choptank  formation,  especially  at  Jones 
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Wharf.     The  specimens  from  St.  Mary^s  River  are  elongate  and  may 
belong  to  a  distinct  variefy  or  species. 

Lengthy  3.5  mm.;  diameter,  1.5  mm. 

Occurrence. — St.  >Iary's  Formation.  St.  Mary's  River.  Choptaxk 
Formation.    Jones  Wharf,  Governor  Run. 

Collections. — Marjland  Geological  Survey,  Wagner  Free  Institute  of 
Science. 

Subgenus  CHRYSALLIDA  Carpenter. 

Odostomia  (Chrysallida)  melanoides  (Conrad). 

Plate  LIV,  Fig.  1. 

AcUon  melanoide*  Conrad,  1830,  Jonr.  Acad.  Nat.  Sci.  Phi  la.,  vol.  vi,  1st  ser.,  pp. 

207,  226,  pi.  ir,  fig.  19. 
OdoMtomia    granvlatug   Holmes,  1859,  Post-PIeiocene   Fossils   of   South  Carolina, 

p.  86,  pi.  xiii,  figs.  11,  11a,  lib.     Not  Acteon  grannlatut  H.  C.  Lea. 
Aetceon  melanoides  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  570. 
Aeice4m  melanoidet  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  18. 

Description. — "  Shell  conical,  with  about  six  volutions,  strongly  stri- 
ated transversely;  the  striae  are  three  or  four  in  number  on  the  upper 
whorls,  and  the  last  has  about  eight;  the  aperture  is  ovate,  with  a  fold 
in  the  centre.''    Conrad,  1830. 

Shell  small,  conical,  six-whorled ;  whorls  of  the  spire  with  four  equally 
distinct,  raised,  revolving  ribs  and  with  numerous  (about  30)  equally 
spaced  and  equally  prominent  longitudinal  ribs  which  granulate  the 
revolving  ribs  at  their  intersection,  and  finer  intermediate  longitudinal 
striae;  base  of  the  body  whorl  with  about  eight  additional  revolving  ribs 
which  are  not  crossed  by  the  more  prominent  longitudinal  ones  of  the 
spire,  but  between  which  the  finer  striae  are  very  distinct;  mouth  elon- 
gate ;  fold  near  the  upper  end  of  the  columella,  prominent. 

This  species  is  most  closely  related  to  Pyramidella  {Chrysallida) 
granulata  (H.  C*.  Lea),  of  which  a  figure  is  here  given  (Plate  LIV, 
Fig-  2),  and  from  which  it  differs  only  in  being  much  less  elongate. 

Length,  3.5  mm.;  diameter,  1.5  mm. 

Occurrence. — St.  Mary's  Formation (?).     St.  Mary^s  River. 

Collection. — Cornell  University. 
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Subgenus  EVA  LEA  A.  Adams. 
OdOSTOMLA.  (EvALEA)   MARIANA  n.  sp. 

Plate  LIV,  Pig.  5. 

Description. — Shell  small,  elongate-conical,  six-whorled;  whorls  gently 
convex,  marked  with  faint  impressed  revolving  striae;  sutures  very  dis- 
tinct; plait  small,  near  the  upper  end  of  the  columella. 

Length,  2.8  mm. ;  diameter,  1  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mar}''s  Eiver. 

Collections. — Maryland  Geological  Survey,  Cornell  University. 

Subgenus  SYRNOLA  Adams. 

Odostomia  (Syrnola)  marylandica  n.  sp. 

Plate  LIV,  Fig.  6. 

Description. — Shell  elongate,  pyramidal,  twelve-whorled ;  sutures  not 
deep;  whorls  nearly  flat;  surface  polished;  lines  of  growth  faint;  spiral 
striae  irregular  and  often  obsolete;  base  rounded;  plait  weak  at  the 
mouth,  stronger  within,  situated  near  the  upper  end  of  the  columella. 

Length,  9  mm.;  diameter,  3  mm. 

Occuirence. — Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Cornell  University. 

Subgenus  PYRGULINA  A.  Adams. 

Odostomia  (Pyrgulina)  oalvertbnsis  n.  sp. 

Plate  LIV,  Figs.  7,  8. 

Description. — Shell  small,  pyramidal,  twice  as  long  as  the  basal  diam- 
eter, five-whorled;  whorls  slightly  convex,  with  many  very  fine,  closely- 
set  revolving  lines  and  about  twenty  (on  the  body  whorl)  longitudinal 
ribs  which  are  not  overridden  by  the  revolving  lines;  plait  prominent, 
situated  very  high  on  the  columella. 

Length,  2.8  mm. ;  diameter,  1.3  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection. — Maryland  Geological  Survey. 
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Genus  EULIMELLA  Forbes. 
Subgenus  ANISOCYCLA  Monterosato. 

EuLiMELLA  (Anisocycla)  marylandica  n.  sp. 
Plate  LIV,  Figs.  9,  9a. 

Description. — Shell  small,  elongate,  ten-whorled;  whorls  slightly  con- 
vex; sutures  distinct;  surface  highly  polished;  longitudinal  ribs  absent; 
sculpture  consisting  of  about  twelve  sharp  incised  revolving  grooves  at 
somewhat  variable  intervals. 

This  species  resembles  the  English  species  EtUimella  nitidissima,  which 
is  the  type  of  Anisocycla,  but  is  much  larger. 

Length,  7  mm.;  diameter,  2  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary^s  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Genus  TURBONILLA   Risso. 
Subgenus  CHEMNITZIA  d'Orbigny. 

Tukbonilla  (Chemnitzia)  nivea  Stimpson. 

Plate  LIV,  Fig.  10. 

?  Turrlteila  laqueata  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  lat  ser., 
p.  221,  pi.  ix,  fig.  17. 

?  Pasithea  exarata  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary,  of  Vir- 
ginia, Abst.  p.  6. 

?  Pasithea  exarata  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc.,  vol.  ix,  p.  251,  pi. 
XXXV,  fig.  44. 

Chemnitzia  nivea  Stimpson,  1851,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  iv,  p.  114. 

Turbonilla  nivea  Holmes,  1859,  Post-Pleiocene  Fossils  of  South  Carolina,  p.  88, 
pi.  xiii,  figs.  8,  3a,  8b. 

Turbonilla  nivea  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  255. 

Description. — ^^  Shell  acicnlate,  sub-cylindrical,  white,  shining ;  whorls 
eleven,  flattened,  longitudinally  plicate;  folds  straight,  interstices  per- 
fectly smooth.^^     Stimpson,  1851. 

It  is  possible,  and  perhaps  even  probable  that  this  species  was  described 
by  Conrad,  in  1830,  under  the  name  of  Turritella  laqueata.  Conrad's 
type  is  not  in  existence  and  the  description  and  figure  are  not  suflScient 
to  identify  the  species  with  absolute  certainty.     There  does  not  seem  to 
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be  any  other  species  at  the  St.  Mary^s  River  for  which  the  description 
could  have  been  intended.     Conrad  described  the  form  as  follows : 

"  Shell  turreted,  smooth,  polished,  longitudinally  ribbed ;  whorls 
slightly  convex ;  suture  impressed ;  aperture  ovate.  One-fifth  of  an  inch 
in  length.  It  has  some  resemblance  to  the  Turbo  simillimiis  of  Montagu, 
but  the  ribs  are  more  numerous,  and  it  is  also  a  larger  species." 

"Pasithea  "  exarata  H.  C.  Lea  is  a  Turbonilla  which  diflfers  from  this 
in  having  elevated  rounded  ribs  which  are  somewhat  curved.  It  is  prob- 
ably a  distinct  species  or  at  least  a  variety.  If  intermediate  forms  bridg- 
ing the  gap  between  nivea  and  exarata  should  be  found,  Lea's  name 
would  of  course  have  priority.  The  material  now  at  hand  does  not  justify 
us  in  uniting  the  species. 

The  Maryland  forms  are  exactly  like  those  from  the  Pliocene  and 
Pleistocene  of  the  Carolinas  which  Dr.  Dall  referred  to  Stimpson's 
species,  but  they  do  not  agree  very  closely  with  Stimpson's  description. 
For  example,  instead  of  having  the  "raised  longitudinal  ribs"  which 
Stimpson  describes,  the  Miocene  specimens  have  impressed  longitudinal 
grooves  with  narrower  interspaces.  The  grooves  cease  at  the  periphery 
of  the  whorl  but  the  general  level  of  the  interspaces  is  maintained  beyond 
on  the  base  of  the  whorl. 

Length,  6  mm.;  diameter,  IJ  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 

Turbonilla  (Ghemnitzia)  nivea  Stimpson  var. 

Plate  LIV,  Figs.  11,  12. 

Description. — Shell  small,  slender,  varying  in  acuteness  of  spire; 
whorls,  seven  to  ten  gently  convex;  spiral  sculpture  absent;  body  whorl 
with  about  thirty  irregular,  sometimes  obsolete  longitudinal  ribs  which 
die  out  near  the  periphery  of  the  body  whorl;  base  rounded,  mouth 
elongate. 

Length,  5  mm. ;  diameter,  1  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point, 
Langley's  BlufP.     Choptank  Formation.    Jones  Wharf. 
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Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 

Subgenus  PYRGISCUS  Philippi. 

TuBBONiLLA  (Pyhgiscus)  interrupta  (Totteu). 
Plate  lilV,  Pigs.  13,  14. 

Turritella  interrupta  Totten,  1835,  Amer.  Jour.  Sri.,  voL  xxvlli,  p.  352,  pL  i,  fly.  7. 
Turbonilia  interrupta  Holmes,  1859,  Post-Fleiocene  Fossils  of  South  Carolina,  p.  83, 

pi.  xili,  figs.  4,  4a,  4b. 
Turbonilia  interrupta  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  ii,  p.  259. 

Description. — '^ Shell,  small,  subulate,  brownish:  volutions  about  ten, 
almost  flat,  with  about  twenty-two  transverse,  obtuse  ribs,  separated  by 
grooves  of  equal  diameter,  and  with  about  fourteen  sub-equal,  impressed, 
revolving  lines,  which  are  arranged  in  pairs,  and  entirely  interrupted  by 
the  ribs:  below  the  middle  of  the  body  whirl,  the  ribs  become  obsolete, 
and  the  revolving  lines  continuous:  sutures,  made  quite  distinct  by  a 
slight  shoulder  to  each  volution:  apertures,  ovate,  angular  above,  regu- 
larly rounded  below,  about  one-fifth  the  length  of  the  shell:  right  lip, 
sharp,  indistinctly  sinuous."     Totten,  1835. 

The  form  described  bv  H.  C.  Lea  as  Pasithea  subula  has  some  resem- 
blance  to  this  species  but  differs  from  it  in  having  the  spiral  lines  finer, 
and  the  body  whorl  less  angular  with  the  longitudinal  ribs  extending  to 
near  the  base  and  dying  out  gradually  instead  of  ending  abruptly  on  the 
angle. 

Length,  11  mm. ;  diameter,  2i  mm. 

Occurrence, — St.  Mary's  Formation.  St.  MarVs  River,  Langley^s 
Bluff.  Choptank  Formation.  Jones  Wharf,  Greensboro.  Calvert 
Formation.     Plum  Point,  Beeds,  3  miles  west  of  Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 

Subgenus  TRAGI!  LA  Monterosato. 
TURBONILLA    (TrAGULA)    GUBERNATORIA  U.  Sp. 

Plate  LIV,  Fig.  15. 

Description. — Shell  small,  short,  conical,  thick,  six-whorled;  whorls 
gently  convex,  with  sixteen  gently  curved  longitudinal  ribs;  lower  half 
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of  the  whorl  with  several  impressed  revolving  lines  which  do  not  cross  the 
longitudinal  ribs;  plait  small^  oblique^  situated  near  the  middle  of  the 
columella. 

Length  (of  fragment),  2  mm.;  diameter,  0.8  mm. 

Occurrence. — Choptank  FoRiiATiON.     Governor  Run  (lower  bed). 

Collection. — Maryland  Geological  Survey. 

Superfamily  TytNlOGLOSSA. 
Family  TRITONIDyt. 

Genus  TRITONIUM  Link. 

Tritonium  centrobum  (Conrad). 
Plate  LV,  Pigs.  1,  2. 

Bursa  centrosa   Con.  sp.  nov.  Cope,   1867,  Proc.   Acad.  Nat.   ScL  Phlla.,  toL  six, 

p.  189.     (Name  only.) 
Bursa  centrosa  Conrad,  1868,  Amer.  Jonr.  Conch.,  vol.  ill,  p.  264,  pi.  zxl,  fig.  10. 

Description. — "Turrited;  spire  elevated;  whorls  with  granxdated 
revolving  unequal  lines,  and  a  series  of  rounded,  prominent,  closely 
arranged  nodes  on  the  angle  which  is  situated  below  the  middle  of  the 
whorls;  body  whorl  with  three  distant  nodular  revolving  ribs;  the  lower 
one  small ;  columella  with  transverse  irregular  plaits.'^    Conrad,  1868. 

The  first  four  or  five  whorls  are  polished,  and  shaped  like  a  Natica. 
Then  the  sculpture  abruptly  begins.  This  sculpture  consists  of  many 
granulated  revolving  lines,  which  override  one  to  three  revolving  rows  of 
nodes  on  and  below  the  shoulder  of  the  whorl,  and  which  are  in  turn 
overridden  by  a  series  of  microscopic,  closely  set,  revolving  lines  and 
lines  of  growth. 

Length,  28  mm.;  diameter,  15  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  Charles  county, 
near  the  Patuxent  river  {fide  Cope). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 

U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 

Cornell  University. 
15 
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Family  DOLIID/E. 

Genus  PYRULA  Lamarck. 

Pybula  harrisi  n.  sp. 
Plate  LV,  Fig.  3. 

Pyrula  n.  $p,  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  toL  zly,  p.  25. 

Description. — Shell  globose,  thin,  five-whorled;  spire  low,  whorls 
slightly  convex,  suture  not  deep;  body  whorl  large,  inflated;  surface 
covered  with  raised  revolving  ribs  with  broader  interspaces  and  with  some- 
times one  or  more  narrow  intermediate  ribs ;  revolving  ribs  exceeding  65 
on  the  body  whorl,  absent  on  a  narrow  band  below  the  suture;  lines  of 
growth  fine,  closely  set,  occasionally  rugose ;  mouth  large,  widest  near  the 
center,  somewhat  callous  at  the  upper  end ;  canal  broad,  short. 

Fragments  of  this  species  are  very  abundant  but  it  is  seldom  that  good 
specimens  can  be  found. 

Length,  33  mm. ;  diameter,  25  mm. 

Occurrence, — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Family  CASSID^t. 

Genus  CASSIS  Lamarck. 

Cassis  c^lata  Conrad. 
Plate  LV,  Fig.  4. 

Ciusis  ealata  Conrad,  1880,  Jour.  Acad.  Nat.  ScL  Pblla.,  vol.  vi,  1st  ser.,  p.  211. 

(Name  only.) 
Caitii  ecBliUa  Conrad,  1880,  Jonr.  Acad.  Nat.  ScL  Phila.,  toL  yI,  1st  ser.,  p.  218, 

pL  Ix,  fig.  14. 
Ca99i%  ealata  Conrad,  1842,  Proc.  Nat.  Inst.,  Bnll.  11,  p.  187. 
SemieauU  ealata  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xtv,  p.  564. 
8emica»ti8  ealata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  19. 

Description. — "  Shell  with  transverse  tuberculated  ribs,  and  interven- 
ing striae;  whorls  of  the  spire  longitudinally  ribbed;  right  lip  toothed 
within;  columella  granulate  and  wrinkled. 

''  The  transverse  striae  of  the  grooves  between  the  ribs  are  very  distinct, 
and  between  each  of  the  tubercles  a  longitudinal  raised  line  crosses  the 
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grooves,  giving  the  shell  somewhat  of  a  cancellated  appearance/'     Conrad, 
1830. 

Length,  38  mm.;  diameter,  28  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 

4 

Natural  Sciences. 

Family   CYPR^IDyt. 

Genus  ERATO  Risso. 

Erato  perexigua  (Conrad). 
Plate  LV,  Fig.  5. 

Marginella  perexigua  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  1,  p.  83. 
Marginella  perexigua  Conrad,  1842,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  Ist  scr., 

p.  189. 
?  Frato  Icevia^  ?  Emmons,  1858,  Ropt.  N.  Car.  Geol.  Survey,  p.  262,  fig.  189. 
?  Erato  Maugerioe  Emmons,   1858,   Rept.  N.  Car.  Geol.  Survey,   "Additions   and 

Corrections.*' 
VoluUlla  sp.  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  226. 
Volutella  sp,  nov.  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  p.  24. 
Erato  Emmonei  Whitfield,  1894,  Mon.  xxiv,   U.  S.  .Geol.  Survey,  p.  108,  pi,  xix, 

figs.  9-11. 

Description. — "  Very  small,  obtusely  ovate ;  labrum  profoundly  thick- 
ened, the  margin  minutely  crenulated;  labium  with  4  plaits;  spire 
depressed ;  volutions  concealed. 

*^  A' small  species  very  much  like  a  CyprsBa  in  fonn.  Length  one* 
eighth  inch.''     Conrad,  1842. 

Whitfield  describes  the  form  from  the  New  Jersey  Miocene  as  follows : 

"  Shell  small,  strongly  obovate,  swollen  or  inflated  above,  and  con- 
tracted in  the  lower  part;  spire  short  or  very  obtuse,  slightly  coated  so 
as  to  render  the  suture  indistinct ;  aperture  narrow,  not  quite  as  long  as 
the  body  of  the  shell.  Outer  lip  thickened  outwardly  and  in  the  medial 
portion  of  its  length  on  the  inside  and  below,  but  scarcely  so  above; 
strongly  crenulated  over  all  the  thickened  parts,  bearing  ten  distinct 
ridges  on  the  only  perfect  example  seen.     Inner  lip  bearing  four  distinct 

1  Emmons*  species  has  been  generally  known  by  this  name.  Everyone  seems  to 
have  overlooked  the  fact  that  Emmons  himself  in  the  ^^ Additions  and  Corrections'^'*  at 
the  end  of  the  volume  changed  the  determination  to  Erato  Maugerim. 
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ridges  or  teeth,  the  lower  one  of  which  is  the  most  distinct.  The  surface 
of  the  shell  has  been  polished  when  perfect 

There  is  little  doubt  that  it  is  the  same  as  the  Maryland  form.  The 
identity  of  Emmons^  species  is  a  different  question. 

Length,  9  mm. ;  diameter,  6  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  U.  S.  National  Museum, 
Cornell  University. 

Family  CERITHIOPSIDit. 

Genus  SEILA  A.  Adams. 

Seila  adamsii  (H.  C.  Lea). 
Plate  LV,  Pig.  6. 

Ctriihium  Emeraonii  var.  C.  B.  Adams,  1889,  Boston  Joar.  Nat.  Hist.,  vol.  ii,  p.  28.5. 
Cerithiurn   terehrale  C.  B.  Adams,   1840,   Boston   Jonr.  Nat.  Hist.,  toI.  iii,  p.  320, 

pi.  ill,  lig.  7. 
?  Cerithiurn  clavulun  H.  C.  Lea,  1843,  New  Fossil  Shells  from  the  Tertiary  of  Virginia 

(Abst.),  p.  11. 
Cerithiurn  Adamaii  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol.  iz,  p.  268. 
Cerithiurn  annulatum  Emmons,  1858,  Rept.  N.  Car.  Geol.  Snrvey,  p.  269,  fig.  161. 
CerithiopsiB  annulatum  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p   566. 
Cerithiopsi$  annulatum  Meelc,  1864,  Miocene  Checlt  List,  Smith.  Misc.  Coll.  (183). 

p.  17. 
Seila  Adamtii  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  267. 

Description. — "  Granules  obsolete,  with  simple,  broad,,  elevated,  revolv- 
ing lines,  the  middle  one  on  several  of  the  lower  whorls  as  prominent 
as  the  outer  ones.^'    Adams,  1839. 

''Shell  small,  elongated,  brown,  frequently  with  a  white  band,  with 
rather  slight  incremental  striae;  whorls  eleven  or  twelve,  flattened;  spire 
seven-eighths  of  the  length  of  the  shell,  five-sixths  of  its  bulk,  its  opposite 
sides  containing  an  angle  of  about  20"",  conic,  with  four  elevated,  obtuse, 
revolving  lines  on  each  whorl,  of  which  the  first  and  second,  and  third 
and  fourth  are  equidistant;  the  space  between  the  second  and  third  is 
obviously  less  on  the  upper  whorls,  but  approaches  to  an  equality  with  the 
other  spaces,  in  the  growth  of  the  shell;  the  first  three  ridges  are  equal, 
and  the  fourth  small  and  depressed,  so  as  to  lie  almost  wholly  beneath 
the  first  of  the  succeeding  whorl ;  the  suture  consequently  appears  on  the 
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upper  side  of  the  first  ridge,  and  is  moderately  impressed ;  spaces  between 
the  ridges  crossed  by  more  or  less  elevated  irregular  lines,  or  coarse  striae 
of  growth ;  last  whorl  on  the  upper  half,  sculptured  as  the  spiral  whorls 
with  a  fifth  smaller  revolving  line  on  the  lower  part;  aperture  ovate, 
one-eighth  of  the  length  of  the  shell,  the  line  of  its  length  making  an 
angle  of  about  25°  with  the  axis  of  the  shell;  labrum  thin;  canal  rather 
more  than  a  third  as  long  as  the  aperture,  turning  to  the  leif  Adams, 
1840. 

The  question  as  to  the  name  of  this  has  been  discussed  in  detail  by 
Dr.  Dall,  but  the  question  is  further  complicated  by  the  possible  equiva- 
lency of  Cerithium  clavulris  H.  C.  Lea.  If  the  Virginia  Miocene  species, 
davvlus,  is  the  same  as  the  recent  species,  terebrale  Adams  non  Lamarck, 
then  clavulus  will  have  priority,  as  it  dates  from  1843,  while  the  foot- 
note in  which  Lea  proposed  adamsii  as  a  substitute  for  terebrale  Adams 
was  omitted  from  the  1843  edition  of  Lea's  paper  and  did  not  appear 
until  two  years  later. 

Length,  8  mm. ;  diameter,  2.5  mm. 

Occurrence. — Choptank  Formation.  Dover  Bridge,  Greensboro, 
Cordova,  Jones  Wharf.  Calvert  Formation.  Plum  Point,  Church 
Hill,  3  miles  west  of  Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Genus  CERITHIOPSIS  Forbes  and  Hanley. 

Cerithiopsis  oalvertensis  n.  sp. 
Plate  LV,  Fig.  7. 

Description. — Shell  small,  elongate,  pyramidal,  fragile,  many-whorled ; 
suture  distinct,  deep;  four  broad  revolving  ridges  with  broader  inter- 
spaces crossed  by  about  thirty  raised  longitudinal  ribs  which  granulate 
the  spirals  at  their  intersection ;  the  lower  revolving  ridge  hidden  by  the 
succeeding  whorl  of  the  spire;  base  smooth,  except  for  lines  of  growth. 

This  species  may  be  readily  distinguished  from  the  following  by  having 
four  revolving  ridges  almost  equal  in  size  instead  of  only  two  prominent 
ones,  and  by  having  the  ridges  less  strongly  nodular. 

Length,  8  mm. ;  diameter,  2.5  mm. 
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Occurrence. — Calvert  Formation.    Plum  Point,  Chesapeake  Beach. 
Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Cerithiopsis  subulata  (Montagu). 
Plate  LV,  Pig.  8. 

Murex  snbulaUit  Montagu,  1808,  Test.  Brit.  Suppl.,  p.  115,  pi.  xxz,  fig.  tf. 
Cerithiopsis  (Eumeta  ?)  subulata  Dall,  1889,  Bull.  Mub.  Comp.  ZooL  Har.,yol.  xriii, 

p.  252,  pi.  xz,  tig.  4. 
Cerithiopsis  {Eumeta)  subulata  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  11,  p.  268. 

Description. — Shell  small,  pyramidal,  twelve-whorled ;  whorls  with  two 
large  and  two  small  revolving  ribs  alternating  in  position,  spire  wound 
on  the  lower  and  smaller  rib  half  concealing  it;  larger  ribs  with  twenty- 
two  large  regular  nodes ;  smaller  rib  between  the  two  larger  ones  obsolete 
except  on  the  later  whorls ;  base  smooth ;  canal  short,  sharply  bent. 

This  species  occurs  very  abundantly  at  Greensboro.  The  specimens 
have  a  very  close  resemblance  to  those  from  the  Caloosahatchie  river. 

Length,  8  mm.;  diameter,  2.5  mm. 

Occurrence. — Choptank  Formation.     Greensboro. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Family  PLEUROCERATIDit. 

Genus  GONIOBASIS  Lea. 
GONIOBASIS  MARYLANDICA  U.   Sp. 

Plate  LV,  Fig.  9. 

Description. — Shell  thin,  five-whorled ;  spire  pyramidal,  wound  slightly 
below  the  shoulder  of  the  whorl;  sutures  distinct  but  not  deep;  surface 
marked  by  low,  narrow  revolving  ribs  with  much  wider  interspaces; 
revolving  ribs  about  twelve  on  the  body  whorl  and  five  on  each  whorl 
of  the  spire;  lines  of  growth  irregular;  mouth  large,  widest  below;  colu- 
mella concave;  labium  callous  and  marked  by  faint  longitudinal  stria- 
tions.     A  single  specimen  of  this  interesting  form  has  been  obtained. 

Length,  15  mm.;  diameter,  6.5  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  Kiver. 

Collection. — Maryland  Geological  Survey. 
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Family  Ci^CIDit. 

Genus  C/ECUM  Fleming. 
C^CUM  CALVERTEN8E  n.  Sp. 

Plate  LV,  Pig.  10. 

Description. — This  species  is  marked  by  very  fine,  closely-set,  irregular 
annulations,  and  no  other  sculpture. 

Length  of  segment,  4  mm.;  diameter  (maximum),  0.8  mm. 

Occurrence. — Calvert  Formation.  Church  Hill,  3  miles  west  of 
Centerville. 

Collection. — ^Maryland  Geological  Survey. 

C-fflOUM  PATUlENTIUM  n.  Sp. 

Plate  LV,  Figs.  11, 12. 

Description. — The  only  sculpture  consists  of  from  30  to  40  strong,  reg- 
ular, closely-set  annulations. 

This  species  bears  a  strong  superficial  resemblance  to  C.  floridanum 
Stimpson,  but  differs  from  it  in  possessing  no  longitudinal  markings. 

Length  of  segment,  2.2  mm. ;  diameter,  0.5  mm. 

Occurrence. — Choptank  Formation.  Greensboro,  Dover  Bridge,  Cor- 
dova, Peach  Blossom  Creek,  Jones  Wharf,  Governor  Eun  (lower  bed). 

Collection. — Maryland  Geological  Survey. 

C^CUM  GREENSBOROENSE  n.  Sp. 

Plate  LV,  Fig.  13. 

Description. — Shell  apparently  smooth  and  highly  polished,  but  under 
high  magnification  showing  irregular,  almost  obsolete  annulations  which 
are  strongest  at  the  ends  of  the  segments. 

Length  of  segment,  3  mm. ;  diameter,  0.5  mm. 

Occurrence. — Choptank  Formation.    Greensboro. 

Collection. — Maryland  Geological  Survey. 
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Family  VERMETIDyt. 

Genus  VERMETUS  Adanson. 

Vehicetus  grakiferus  (Say). 
Plate  LV,  Pigs.  14,  15. 

Berpvla  grauifera  Bay,  1824,  Jour.  Acsd.  Kat.  ScL  Pbilm.,  toL  It,  1st  ser.,  p.  154, 

pL  Till,  fig.  4.     (Reprint,  1896,  Ball.  Amer.  PiL,  No.  5.) 
SerpulorMs  graniftra  Dall,  1892,  Trans.  Wagner  Free  Inst.  ScL,  toL  iii«  pt  11,  p.  908. 
AnguiiuUa  virginiafta  Whitfield,  1894,  Mon.  xxiT,  U.  8.  Geol.  Barrej,  p.  182,  pL 

zxiv,  figs.  1-5. 

Description, — ^^' Covered  with  longitadinal^  contigiioiia,  slightly  ele- 
vated, granulated  strias. 

**  Shell  subcylindriCy  contorted,  inferior  side  flat;  the  whole  surface  is 
composed  of  very  nnmerons,  small,  oontignons  striae,  each  consisting  of  a 
single  row  of  grannies;  tiiese  series  are  alternately  smaller. 

^Diameter  of  the  larger  end  three-tenihs  of  the  largest  specimen 
two-fifths  of  an  inch.  The  oontinnity  of  the  tube  within  is  interrupted 
by  oblique  diaphragms.  It  sometimes  approaches  the  spiral  form,  and 
one  specimen  has  three  complete  volutions  of  much  regularity.''  Say, 
1824. 

Length  of  tube  (longest  observed  fragment),  160  mm.;  diameter  of 
same  tube,  8  mm. ;  maximum  diameter,  15  mm. 

Occurrence. — St.  Mary's  Formation. — St.  Mary's  River.  Choptank 
FoRKATiON.  Jones  Wharf,  Governor  Bun  (lower  bed),  Greensboro. 
Calvert  Formation.  Plum  Point,  Chesapeake  Beach,  3  miles  west  of 
Centerville. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Vermetus  viRQiNicus  (Courad). 
Plate  LV,  Fig.  16. 

Serpula  virginiea  Conrad,  1889,  Fossils  of  the  Medial  Tertiary,  coTer  of  No.  1,  p.  8, 

Reprint,  1898,  p.  [51  J. 
Anguirulla  virginiana  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  77,  pL  xliv, 

flg.  4. 
Anguinella  virginiana  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xiv,  p.  568. 
Anguinella  virginiana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  16. 
Verrnettu  ?  {Anguinella)  virginiea  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  Hi, 

pt.  ii,  p.  806. 
Not  Anguinella  Virginiana  Whitfield. 
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Description. — "  Shell  terete,  slender,  adhering  in  large  groups,  occa- 
sionally angulated,  with  sessile  spiral  convolutions;  surface  with  acute 
prominent  transverse  wrinkles/^    Conrad,  1839. 

"  Terete,  slender,  adhering,  with  strong  annular  wrinkles ;  toward  the 
apex  are  contiguous  volutions,  somewhat  angular  or  eubcarinated ;  the 
whorls  with  obsolete  revolving  lines  and  subcarinated  near  the  base ;  inter- 
nally furnished  with  vaulted  septa/*     Conrad,  1845. 

This  species  differs  from  V.  graniferus  in  being  less  intricately  coiled 
and  in  being  destitute  of  all  sculpture  except  annular  wrinkles  and  lines 
of  growth. 

Diameter  of  tubes,  3  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank  For- 
mation. Jones  Wharf,  Greensboro,  Cordova.  Calvert  Formation. 
Plum  Point,  Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Family  TURRITELLIDi*. 

Genus  TURRITELLA  Lamarck. 
TURRITELLA  INDENTA   Courad. 

Plate  LVI,  Figs.  1,  2. 

Turritella  indenta  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  1,  p.  82. 
Turritella  indenta  Conrad,  1842,  Jour.  Acad.  Nat.  Sci.  Fhlla.,  voL  viii,  lat  aer., 

p.  188. 
Turritella  indenta  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  li,  pp.  182,  183. 
Turritella  indenta  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  568. 
Turritella  indenta  Meek,  1864,  Miocene  Check  List,  Smith.  Miac.  Coll.  (183),  p.  16. 
Turritella  indenta  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  iii,  p.  258,  pi.  xxl,  flg.  8. 
Turritella  indenta  Dall,  1892.  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  808. 
Turritella  indenta  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  pp.  24,  25. 

Description. — "  Subulate,  whirls  about  15,  contracted  or  indented  above 
the  middle,  and  with  obsolete  spiral  strisB;  suture  profound,  the  lower 
margin  obtusely  carinated  by  the  indentation;  the  upper  margin  also 
subcarinated ;  basal  margin  acutely  angulated ;  base  flat  or  slightly  con- 
cave.''   Conrad^J842. 

"Broad  at  base;  whorls  each  with  two  revolving  obtuse  lines,  the  in- 
ferior one  largest,  subtuberculated  and  margins  the  suture,  and  an  im- 
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pressed  line  marks  its  upper  margin;  the  other  revolves  on  the  npper 
margin  of  the  whorls;  suture  profoundly  excavated,  sides  of  volution 
slightly  concave ;  revolving  lines  rugose,  minute/^    Conrad,  1868. 

Length,  62  mm. ;  diameter,  19  mm. 

Occurrence. — Choptank  Fobmation.  2  miles  south  of  Governor 
Run,  Greensboro  (?).  Calvert  Formation.  Truman's  Wharf,  Lyon's 
Creek,  Plum  Point,  Chesapeake  Beach,  3  miles  south  of  Chesapeake 
Beach,  Reed's,  Skipton,  "  Huntingtown "  (fide  Conrad). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TT.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

TiTRRITELLA  -ffiQUISTRIATA  Coursd. 

Plate  LVI,  Fig.  3. 

Turritella  aquisiriata  Conrad,   1863,  Proc.    Acad.  Nat.  Sci.  Phila.,  yol.  xiy,  pp. 

567,  584. 
Turritella  aqnUtHata  Meek,  1864,  Miocene   Check   List,  Smith.  Misc.  Coll.  (188), 

p.  16. 
Turritella  aquittriata  Whitfield,   1894,  Mon.  xxiv,   U.  8.  Geol.  Survey,  p.  128,  pi. 

zxiii,  figs.  12-14. 

Description. — "Subulate,  volutions  14,  bicarinate,  carinae  distant 
with  a  concave  interval,  the  lower  carina  near  the  suture ;  surface  covered 
with  nearly  equal  fine  closely-arranged  striae,  with  a  minute  intermediate 
line;  aperture  longer  than  wide."     Conrad,  1862. 

Length,  44  mm. ;  width,  12  mm. 

Occurrence. — Calvert  Formation.  Church  Hill,  Evans  Farm  near 
Church  Hill,  3  miles  west  of  Centerville,  Plum  Point,  between  McKen- 
dree  and  Pindell,  Wye  Mills. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum. 

Turritella  plebeia  Say. 
Plate  LVI,  Figs.  4,  5,  6,  7,  8,  9. 

Turritella  plebeia  Say,  1824,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  iy,  Ist  ser.,  p.  125, 

pi.  vli,  fig.  1.     (Reprint,  Bull.  Amer.  Pal.,  1896,  No.  6.) 
Turritella  plebeia  Conrad,  1880,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  1st  ser.,  p.  211. 
Turritella  octonaria  Conrad,  1884,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  1st  ser., 

p.  144. 
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Turritella  plebe(hConr9idj  1842,  Proc.  Nat.  Inst.,  Bull.  11,  pp.  182,  187. 
Turritella  pleheia  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phlla.,  toI.  xiv,  p.  568. 
Turritella  octonaria  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  568. 
TnrriUlla  plebeia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  16. 
Turritella  octonaria  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  16. 
Turritella  plebeia  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xiv,  pp.  25,  26,  27,  28. 
Turritella  (Menalia  ?)  pleheia  Whitfield,  1894,  Mon.  xxiv,  U.  3.  Geol.  Survey,  p.  130, 
pi.  xxiii,  figs.  6-8. 

Description, — "Whorls  convex,  hardly  flattened  in  the  middle,  with 
about  twelve  revolving  elevated  strisB,  the  middle  ones  alternately  some- 
what smaller ;  transverse  wrinkles  distinct/^     Say,  1824. 

The  forms  which  have  been  referred  to  plebeia  are  considerably  varied 
in  character  and  Say^s  description  will  not  apply  to  them  all.  The 
name  is  here  used  in  a  broad  sense  to  cover  all  those  Turritellas  from 
these  beds  whose  whorls  are  more  or  less  convex;  are  covered  with  fine, 
uniform  or  uniformly  alternating,  raised,  revolving  striaB;  and  are  not 
carinated.  The  typical  form  with  very  convex  whorls,  not  flattened, 
occurs  throughout  the  Miocene,  but  is  the  only  form  in  the  St  Mary^s 
formation.  A  form  (var.  A)  with  almost  flat  whorls  and  an  indistinct 
suture  occurs  in  the  Choptank  and  Calvert  formations.  The  striae  are 
very  uniform  and  closely  set.  At  Plum  Point  the  most  abundant  form 
(var.  B)  has  deep  sutures  and  flat-topped  whorls.  It  is  smaller  than 
the  typical  form. 

The  variety  which  Conrad  described  as  Turritella  octonaria  is  charac- 
terized by  having  about  eight  prominent  irregular  revolving  ribs  with 
intermediate  ones.  It  occurs  only  in  the  Choptank  formation  at  Dover 
Bridge. 

licngth,  47  mm.;  diameter,  13  mm.  {Typical  form). 

Length,  22  mm.;  diameter,     7  mm.   {var.  A). 

Length,  35  mm.;  diameter,  10  mm.   {var.  B). 

Length,  —  mm.;  diameter,  13  mm.  {var.  octonaria). 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Greensboro,  Cordova,  Peach 
Blossom  Creek,  Dover  Bridge,  Flag  Pond,  Governor  Run  (upper  and 
lower  beds),  2  miles  south  of  Governor  Run,  Jones  Wharf,  Pawpaw  Point, 
Calvert  Formation.  Plum  Point,  Chesapeake  Beach,  3  miles  south  of 
Chesapeake  Beach,  Truman's  Wharf. 
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Collections. — Maryland  Geological  Survey,  Johns  HdjJkins  University, 
U.  S.  National  Mnseum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

TuRRiTELLA  VARIABILIS  Conrad. 
Plate  LVII,  Fig.  1. 

Turrxitlla  variabilia  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  vl,   Ist  aer., 

p.  221,  pi.  X,  flg.  8. 
Turritella  variabilis  Conrad,  1842,  Proc.  Nat.  Inet.,  Bull.  11,  p.  187. 
Turritella  variabilis  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xlv,  p.  568. 
Turritella  variabilis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  16. 

Description. — "Shell  subulate,  turreted,  tapering  to  an  acute  apex; 
whorls  flattened  in  the  middle,  with  from  two  to  five  smooth  ribs  on  each, 
and  transversely  striated ;  suture  impressed. 

"  The  ribs  are  generally  three  in  number,  but  a  variety  occurs  with 
two  only,  or  the  intermediate  one  becomes  obsolete.  The  largest  speci- 
mens, which  much  exceed  the  figure  in  size,  sometimes  have  five  ribs  on 
each  whorl.'^     Conrad,  1830. 

This  species  is  extremely  variable  and  has  been  described  under  many 
names.  The  varieties  described  below  with  the  synonyms  quoted  under 
each  include  all  the  names  which  have  been  applied  to  Maryland  speci- 
mens. These  varieties  can  be  clearly  recognized  in  the  adult  specimens, 
but  the  young  cannot  be  separated. 

The  name  T.  variabilis  has  been  applied  only  to  specimens  from  St. 
Mary^s  River  and  the  typical  form  of  the  species  is  here  regarded  as  re- 
stricted to  that  horizon.  It  is  distinguished' by  its  moderately  but  uni- 
formly convex  whorls  with  many  revolving  ribs,  from  two  to  five  of  which 
are  larger  than  the  rest,  uniformly  distributed  over  the  whorl,  and  of 
equal  prominence. 

Length  (restored),  80  mm.;  diameter,  12  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River,  Cove  Point, 
Langley^s  Blufif. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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TUBRITELLA  VARIABILIS  VAR.   ALTICOSTATA   Conrad. 

Plate  LVII,  Fig.  2. 

Turritella  alticoatata  Conrad,  1834,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  vii,  Ist  ser.,  p.  144. 
Turritella  altleostaia  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xiv,  p.  567. 
Turritella  terebriformU  Harris,  1898,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xlv,  p.  80. 
Turritella  terebriformia  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  il,  p. 
311  (in  part). 

Description. — "  Shell  ranch  elongated,  subulate,  whorls  twelve  to  four- 
teen, each  profoundly  carinated  near  the.  base,  and  with  prominent  spiral 
striae."     Conrad,  1834. 

This  variety  includes  those  forms  from  the  Choptank  formation  which 
are  characterized  by  the  presence  of  very  large  revolving  ribs  on  the  lower 
half  of  the  whorl.  This  condition  was  well  developed  only  on  the  later 
whorls  of  large  individuals.* 

Length,  unknown;  diameter,  21  mm. 

Occurrence, — Choptank  Formation.  Greenshoro,  Dover  Bridge, 
Peach  Blossom  Greek,  Cordova,  Flag  Pond,  Governor  Eun,  2  miles  south 
of  Governor  Eun,  Pawpaw  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum. 

Turritella  variabilis  var.  cumberlandia  Conrad. 

Plate  LVII,  Figs.  3,  4. 

Turritella  variabilis  var.  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  1st  ser., 

p.  221. 
Turritella  Cumberlandia   Conrad,   1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlv,  pp. 

567,  584. 
Turritella  cumberlandia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  16. 
Turritella  cumberlandia  Whitfield,  1894,  Mon.  xxlv,  U.  8.  Geol.  Survey,  p.  129,  pi. 

xxiii,  figs.  9-11. 

Description, — "Elongated,  tapering  gradually;  volutions  24,  bicari- 
nated,  carinae  nearly  equal,  distant;  revolving  lines  unequal,  wrinkled; 
sides  of  whorls  concave  between  the  carinae,  somewhat  channeled  beneath 
the  lower  one,  and  rounded  at  the  base.     Length  2f ."     Conrad,  1862. 

1  Dr.  Dall  referred  to  his  T.  terebriformie  specimens  from  the  Chipolabeds,  from  the 
Miocene  of  Virginia  (collected  by  Conrad)  and  Harris^  specimen  from  Greensboro  (not 
Torktown,  Va.).  The  last  is  identical  with  alticoetata.  The  species  terebriformis  may 
still  be  valid  if  the  Maryland  specimens  are  eliminated. 


238  SYSTEMATIC  PALEONTOLOGY 

This  variety  includes  all  those  forms  from  the  Choptank  and  Calvert 
formations  which  are  characterized  by  the  presence  of  two  revolving  ribs, 
approximately  equal  in  size  and  equally  distant  from  the  upper  and 
lower  sutures  of  the  whorls,  with  a  somewhat  smooth  concave  band  be- 
tween them. 

This  variety  represents  an  archaic  condition  retained  longest  in  the 
individuals  from  the  Calvert  formation,  but  almost  always  present  on 
the  early  whorls  of  individuals  from  the  Choptank  formation,  and  occa- 
sionally seen  on  those  from  the  St.  Mary's  formation. 

Length,  70  mm. ;  diameter,  12  mm. 

Occurrence. — Choptank  Formation.  Greensboro,  Dover  Bridge, 
Peach  Blossom  Creek,  Flag  Pond,  Governor  Eun,  2  miles  south  of  Gov- 
ernor Run,  Trappe  Landing,  Jones  Wharf,  Turner,  Pawpaw  Point.  Cal- 
vert Formation.  Church  Hill,  Reed's,  Plum  Point,  Chesapeake  Beach, 
3  miles  south  of  Chesapeake  Beach,  Truman's  Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Turbitella  variabilis  var.  exaltata  Conrad. 

Plate  LVII,  Fig.  5. 

Turritella  exaltata  Conrad,  1841,  Proc.  Acad.  Nat.  Scl.  Phlla.,  toI.  i,  p.  82, 
Turritella  exaltata  Conrad,  1842,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vUi,  Ist  ser.,  p.  188. 
Turritella  exaltata  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  il,  p.  182. 
Turritella  exaltata  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  567. 
Turritella  exaltata  Meek,  1864,  Miocene  Check  List,  Smith.  MIbc.  Coll.  (188),  p.  16 
Turritella  exaltata  Harris,  1898,  Amer.  Jour.  8ci.,  ser.  ill,  vol.  zlv,  pp.  24,  25. 

Description. — "  Subulate,  profoundly  elongated ;  whirls  convex,  with 
spiral  striae;  base  of  each  with  a  slight  groove,  and  carinated  line  which 
margins  the  suture ;  waved  longitudinal  rugae  robust.^'     Conrad,  1842. 

This  variety  includes  all  those  forms  in  the  Calvert  formation  which 
have  convex  whorls  with  a  revolving  rib  jiear  the  base.  It  differs  from 
var.  alticostata  in  having  a  single  revolving  rib  which  is  placed  nearer 
the  suture  than  is  the  more  prominent  rib  of  that  variety. 

Length,  140  mm. ;  diameter,  14  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  Chesapeake  Beach, 
3  miles  south  of  Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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TURRITELLA  VARIABILIS  VAR. 

Plate  LVII,  Figs.  6,  7,  8. 

In  addition  to  the  varieties  already  described,  there  are  in  the  Calvert 
formation  several  other  forms  which  perhaps  would  be  as  worthy  of  retain- 
ing names  as  those  already  discussed.  But  the  variation  in  this  species 
is  so  extreme  that  it  seems  unwise  to  give  additional  names  without 
stronger  reasons  than  at  present  exist. 

Var.  A. — Much  elongate,  whorls  with  an  elevated  carination  near  the 
lower  suture,  surface  concave  on  either  side  of  the  carination.  There  is 
a  peculiar  form  from  Skipton  in  the  U.  S.  National  Museum  which  re- 
sembles this,  and  which  is  labelled  "  T.  terstriata  Eogers.^' 

Var  B. — Much  elongated,  whorls  strongly  convex,  sculpture  almost  ob- 
solete. 

Var.  C. — Whorls  flat,  sculpture  obsolete. 

Occurrence. — C*alvert  Formation.  Plum  Point,  Chesapeake  Beach, 
3  miles  south  of  Chesapeake  Beach,  Truman^s  Wharf,  White's  Landing, 
Fairhaven. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
IT.  S.  National  Museum. 

Genus  TACHYRHYNCHUS  Morch. 

Tachyrhynchus  perlaqueatus  (Conrad). 
Plate  LVII,  Fig.  9. 

Turritella  perlaqueata  Conradf  1841,  Proc.  Acad.  Nat.  Sci.  Pbila.,  voL  i,  p.  82. 
Tnrritella  perlaqueata  Conrad,  1842,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  Ist  aer., 

p.  189. 
Turbonilla  perlaqneata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  566. 
Turritella  perlaqueata  Meek,  1864,  Miocene  Check   List,  Smith.  Misc.  Coll.  (188), 

p.  16. 

Description, — "  Subulate ;  whirls  convex  at  base,  longitudinally  ribbed 
or  fluted,  with  very  fine  spiral  stria,  most  profound  towards  the  base  of 
the  larger  volution.  Length  rather  more  than  half  an  inch.^'  Conrad, 
1841. 

Length,  13.5  mm. ;  diameter,  4.5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point 

Collections. — Philadelphia  Academy  of  Natural  Sciences,  U.  S.  Na- 
tional Museum. 
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Family   LITTORINID/E. 

Genus  LITTORINA  Fcrussac. 
LiTTORINA  IBBOJEIATA   (Say). 

Plate  LVIII,  Fig.  1. 

Turbo  irroratut  Say,  1822,  Jour.  Acad.  Nat.  Scl.  Phlla.,  vol.  ii,  iBt  scr.,  p.  239. 
Litorina  irrorata  Dall,  1892,  Trans.  Wagiier  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  320. 

Description. — "  Shell  thick,  greenish  or  pale  cinereous,  with  numerous 
revolving,  elevated,  obtuse,  equal  lines,  which  are  spotted  with  abbreviated 
brownish  lines;  suture  not  indented;  spire  acute;  labium  incrassated, 
yellowish-brown;  lahrum  within  white  and  thick,  at  the  edge  thin,  and 
lineated  with  dark  brownish;  throat  white;  columella  with  an  indenta- 
tion; operculum  coriaceous/^     Say,  1822. 

A  single  somewhat  worn  specimen  of  this  species  has  been  found.  This 
is  the  first  record  of  it  in  the  Miocene. 

Length  (restored),  14  mm.;  diameter,  11  mm. 

Occurrence. — Choptank  Formation.     Choptank  River. 

Collection. — ^TJ.  S.  National  Museum. 

Family   FOSSARID/E. 

Genus  FOSSARUS  Philippi. 
Subgenus  ISAPIS  H.  and  A.  Adams. 

FossARUs  (IsAPis)  DALLi  (Whitfield). 
Plate  LVIII,  Fig.  2. 

Carinorbis  (Delphinula)  globulus   Heilprin,  1887,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol. 

xxxix,  p.  404. 
Not  Delphinula  globulus  ll.  C.  Lea. 
Trichotropit  dalli  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  127,  pi.  xxiii, 

flgs.  1-4. 

Description. — "  Shell  rather  small,  obliquely  ovate,  ventricose ;  body 
volution  forming  nearly  the  entire  bulk,  very  ventricose  on  the  side  and 
below,  and  somewhat  flattened  on  the  shoulder.  Volutions  about  four  in 
number,  the  apex  slightly  mammillated;  aperture  round-oval,  nearly  as 
wide  as  long,  the  peristome  entire,  in  contact  with  the  preceding  volution 
on  the  upper  inner  side,  but  not  coalescent ;  umbilicus  small  but  distinctly 
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open.  Surface  marked  by  six  strongs  elevated^  spiral  ridges^  with  flat- 
tened interspaces,  the  upper  ridge  being  a  little  the  strongest.  These 
spiral  ridges  often  appear  double  on  the  surface,  from  the  efEect  of  weath- 
ering, but  when  perfect  they  are  rounded.  There  are  also  finer  but  dis- 
tinct transverse  raised  lines,  which  cross  the  spiral  ridges,  and  are  distinct 
on  the  interspaces,  but  faint  or  even  obsolete  on  the  spiral  ridges.  Inner 
margin  of  the  lip  faintly  marked  by  depressions  corresponding  to  the 
spiral  lines.''    Whitfield,  1894. 

Length,  16  mm.;  width,  11  mm. 

Occurrence. — Calvert  Formation.  Church  Hill,  Plum  Point,  3 
miles  south  of  Chesapeake  Beach. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Family  SOLARIlDyt. 

Genus  SOLARIUM  Lamarck. 

Solarium  trilineatum  Conrad. 
Plate  LVIII,  Figs.  .3a,  3b,  3c. 

Solarium  trilineaium  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  1,  p.  31. 
Solarium  trilineatum  Conrad,  1843,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  yUi,  1st  sen, 

p.  186. 
Solarium  trilineatum  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  18 L 
Arehitectonica  iPhillipia)  trilineata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol. 

xiv,  p.  566. 
Arehitectonica  {Phillipia)  trilineata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc. 

Coll.  (183),  p.  17. 
Arehitectonica  trilineata  Conrad,  1868,  Amer.  Jour.  Conch.,  vol.  ill,  p.  260,  pi.  xz, 

fig.  5. 
Solarium  trilineatum   Dall,   1892,  Trans.  Wagner  Free   Inst.   Sci.,  vol.  ill,  pt.  ii, 

p,  327. 
Solarium  trilineatum  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  ill,  vol.  xlv,  p.  25. 

Description, — "  Depressed,  conical ;  whirls  with  obsolete  spiral  lines, 
and  fine  transverse  striae,  an  impressed  line  below  the  suture;  whirls  ciar- 
inated  at  base;  suture  deeply  impressed;  periphery  carinated,  and  mar- 
gined above  and  beneath  by  a  carinated  line ;  umbilicus  profound,  crenate 
on  the  margin,  and  with  a  submarginal  impressed  line,  striae  radiating 
from  the  umbilicus,  becoming  obsolete  towards  the  periphery.     Width  ^ 

inch.''    Conrad,  1841. 
16 
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Height,  9  mm. ;  diameter,  14  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  3  miles  south  of 
Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Solarium  amphitbrmum  Dall. 
Plate  LVIII,  Figs.  4a,  4b. 

Solarium  amphiUrmum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  il, 
p.  830,  pi.  zxll,  figs.  16,  16a. 

Description. — *  Shell  moderately  elevated,  large,  solid,  with  a  blunt 
periphery  and  about  seven  whorls ;  nucleus  sinistral,  overturned  and  im- 
mersed in  the  succeeding  coil ;  upper  surface  with  a  transverse  sculpture 
of  regularly  spaced,  impressed  lines  in  harmony  with  the  flexuous  lines 
of  growth;  periphery  marked  by  a  strong,  broad,  blunt  rib  cut  by  the 
impressed  lines  so  as  to  carry  squarish  nodulations.  This  is  separated 
from  a  similar  but  less  pronounced  rib  behind  by  a  deep,  very  narrow 
groove ;  the  surface  hence  to  the  suture  may  have  one  or  two  fine  obsolete 
spiral  raised  lines,  or  may  show  merely  the  transverse  impressed  lines 
which  sometimes  gather  at  the  appressed  suture;  base  flattened,  inside 
the  rounded  edge  of  the  peripheral  rib  is  a  small  beaded  spiral ;  umbilicus 
small,  bordered  by  a  stout  rib  with  about  twelve  denticles,  outside  of 
which  is  a  smaller,  undulated,  flattish  rib  with  a  deep,  narrow  groove  on 
each  side;  between  this  and  the  peripheral  cord  the  surface  is  nearly 
smooth,  or  with  a  few  fine  obsolete  raised  lines  transversely  sculptured 
with  impressed  radiating  lines  strongest  near  the  umbilicus;  aperture 
subquadrate,  wider  than  high,  the  end  of  the  umbilical  rib,  when  perfect, 
grooved  and  guttered.  Max.  diam.  of  shell  18.5;  of  umbilicus  5.0;  alt. 
of  shell,  10.0  mm 

^'  8.  trilineatum is smaller,  proportionately  more  ele- 
vated and  has  a  sharp  periphery.^'    Dall,  1892. 

Height,  10  mm. ;  diameter,  18.6  mm. 

Occurrence. — Choptank  Formation.    Greensboro. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 
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Family   RISSOIDyt. 

Genus   RISSOA  Freminville. 
Subgenus  ONOBA  Adams. 

BissoA  (Onoba)  marylandica  n.  sp. 
Plate  LVIII,  Fig.  5. 

Description. — Shell  small,  fragile,  elongate,  five-whorled ;  whorls  con- 
vex ;  surface  polished,  with  faint  lines  of  growth  and  numerous  fine  re- 
volving striae  which  are  most  distinct  at  the  base  of  the  whorl;  mouth 
wide ;  umbilicus  distinct. 

The  specimens  from  the  Calvert  formation  differ  from  the  type  which 
is  from  Cove  Point  in  having  a  more  solid  shell,  finer  revolving  striae, 
and  a  smaller  umbilicus. 

Length,  4.5  mm. ;  diameter,  2.5  mm. 

Occurrence, — St.  Mary's  Formation.  Cove  Point.  C*alvert  For- 
mation.    Plum  Point,  Church  Hill,  3  miles  west  of  Centerville. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University. 

KiSSOA  SP. 

A  single  fragment  evidently  represents  a  new  species  but  is  too  imper- 
fect to  figure  or  to  receive  a  name.  The  shell  is  elongate  with  very  con- 
vex whorls  which  are  sculptured  by  distinct  revolving  ridges  with  broader 
interspaces  in  which  the  lines  of  growth  are  very  distinct. 

Length  (of  fragment),  2^  mm.;  diameter,  1  mm. 

Occurrence. — Calvert  Formation.     3  miles  west  of  Centerville. 

Collection. — Maryland  Geological  Survey. 

Family   ADEORBID/E. 

Genus  ADEORBI?  S.  Wood. 

Adeorbis  supranitidus  S.  Wood. 
Plate  LVIII,  Figs.  6a,  6b,  6c. 

AdeorhiB  iupra-nitidtm  S.  Wood,  1842,  Cataiogne  of  Crag  shells,  Ann.  and  Mag.  Nat. 

Hist.,  vol.  ix,  p.  530. 
Adeorbii  mpra-nltidfis  S.  Wood,  1848,  MoUnsca  of  the  Crag,  pt.  i,  p.  187,  pi.  xt, 

figs.  5a,  5b. 
Adeorbis  supranitidus   Dall,  1892,  Trans.  Wagner  Free   Inst.  Sci.,  vol.  ill,  pt.  ii, 

p.  844. 
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Description. — "  Shell  depressed^  small,  smooth,  glossy,  and  naked 
above,  with  from  one  to  three  sharp  carina;,  the  upper  one  small,  often 
wanting;  volutions  3-4,  with  a  depression  or  subcanal  near  the  suture; 
umbilicus  large,  open,  coarsely  striated  within;  peritreme  sharp,  slightly 
interrupted  by  the  body  whorl. 

^'  Diameter,  |  of  an  inch ;  altitude,  i  the  diameter/'    Wood,  1848. 

This  form,  which  is  very  rare  at  the  single  Maryland  locality'  where  it 
has  been  found,  has  a  wide  distribution  in  the  Miocene  and  Pliocene  of 
the  Atlantic  coast  of  the  United  States,  the  Pliocene  of  Europe,  and  is 
living  on  both  shores  of  the  Atlantic. 

Height,  1  mm. ;  diameter,  2  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  Eiver. 

Collections. — Wagner  Free  Institute  of  Science,  Cornell  University, 
U.  S.  National  Museum. 

Family   CALYPTR/EID.€. 

Genus  CRUCIBULUM  Schumacher. 

Crucibulum  costatum  (Say). 
Plate  LVIII,  Figs.  7a,  7b. 

*    Calyptrtea  contata  Say,  1820,  Amer.  Jour.  Sci.,  vol.  ii,  p.  40.     (Reprint,  1896,  Ball. 

Amer.  Pal.,  No.  5.) 
DispotvBa  costata  Say,    1824,  Joar.  Acad.  Nat.  Sci.  Phlla.,  toI.  iv,  Ist  ser.,  p.  132. 

(In  part.) 
Not  DUpotcea  costata  Conrad  and  others. 
Dispotcea  grandis  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  185.    Not  of  Say. 

Description. — "  Oval,  convex,  with  numerous  slightly  elevated,  equal 
equidistant  costae,  and  crowded  obtuse,  concentric  lines,  which  are  regu- 
larly undulated  by  the  costae;  apex  mamillated  inclining  to  one  side; 
inner  valve  patelliform,  dilated,  attached  by  one  side  to  the  side  of  the 
shell,  acutely  angulated  at  the  anterior  junction,  and  rounded  at  the  pos- 
terior junction,  and  rapidly  tapering  to  an  acute  tip,  which  corresponds 
with  the  inner  apex  of  the  shell,"     Say,  1820. 

The  original  locality  of  this  species  as  given  by  Say  is  Upper  Marlboro 
and  the  fossils  which  he  inentioned  as  associated  with  it  are  all  Calvert 
forms.  Undoubtedly  the  material  came  from  one  of  the  numerous  Mio- 
cene outliers  in  the  vicinity  of  Upper  Marlboro.     Both  the  original  lo- 
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cality  and  the  original  description  clearly  show  that  this  is  a  Calvert  and 
Choptank  form  and  very  distinct  from  the  St.  Mary's  form,  which  all 
hiter  authors  and  probably  Say  himself  regarded  as  identical  with  it. 

Height,  21  mm.;  length,  43  mm.;  width,  33  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Governor  Run, 
2  miles  south  of  Governor  Run,  Flag  Pond,  Peach  Blossom  Creek,  Cor- 
dova, Sand  Hill,  St.  Leonard  Creek.  Calvert  Formation.  Plum 
Point,  Chesapeake  Beach,  Church  Hill,  3  miles  west  of  Centerville,  Wye 
Mills. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Crucibulum  costatum  var.  pileolum  (H.  C.  Lea). 
Plate  LVIII,  Figs.  8a,  8b,  9a,  9b,  10. 

Dispoicsa  eoitata  Coorad,  1842,  Proc.  Nat.  Inst.,  Bull  ii,  p.  187. 

Calyptraa pileolus  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 

Abst.  p.  6. 
CdlyptrcBa  Pileoltu  H.  C.  Lea,   1845,  Trans.  Amer.  Phllos.  Soc,  vol.  ix,  p.  248,  pi. 

zzxy,  flg.  88. 
Dispotesa  costata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  8,  p.  79,  pi.  xlv, 

flg.  3. 
Crucibulum  eostatum  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiv,  p.  568. 
Crucibulum  coBlatum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  15. 
Crucibulum  auricula  var.  cottatum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

iii,  pt.  ii,  p.  849. 

Description. — "  Shell  irregularly  conical,  thick,  sulcate ;  sulci  radiat- 
ing, large,  irregular ;  concentric  striae  minute,  small ;  apex  smooth,  twisted 
into  two  whoris;  aperture  sub-rotund;  cyathus  large,  wide,  angular." 
H.  C.  Lea,  1845. 

"  Somewhat  conical,  with  profoimd  irregular  ribs,  and  very  coarse  con- 
centric wrinkles ;  apex  not  central,  prominent,  obliquely  inclined,  margin 
profoundly  scalloped;  diaphragm  ovate;  profound,  the  margins  free." 
Conrad,  1846. 

This  variety  includes  all  the  strongly  costate  forms  with  a  cup  free  at 
the  periphery  in  the  adult. 

Height,  25  mm. ;  length,  50  mm. ;  width,  42  mm. 

Occurrence. — St.  Mart's  Formation.  St.  Mary^s  Biver,  Cove  Point, 
Langle/s  Bluflf . 
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Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Crucibulum  C0N8TBICTUM  Conrad. 
Plate  LVIII,  Fig.  11. 

Dispotcea  conatricta  Conrad,  1842,  Proc.  Nat.  Inst.,  Ball,  li,  p.  194,  pi.  1,  fig.  2. 
DUpotcea  conatricta  Conrad,  1845,  FosbIIs  of  tbe  Medial  Tertiary,  No.  8,  p.  80,  pi. 

zlv,  fig.  4. 
Cmcibulttm  cotistrietum  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  zlv,  p.  568. 
Crucibulum  ctmttrxctum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  15. 
Crucibulum  eonatrictum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  850. 

Description, — "  Shell  irregular,  elevated ;  laterally  compressed,  marked 
with  simple  lines  of  growth;  apex  prominent,  with  one  or  two  minute 
volutions;  diaphragm  very  profound.'^     Conrad,  1842. 

"Very  irregular,  elevated,  laterally  compressed;  transversely  rugose; 
apex  submedial,  very  prominent,  obliquely  inclined,  and  with  1  or  2 
minute  volutions;  diaphragm  extremely  profound,  adhering  by  nearly 
half  the  circumference  of  the  margin."     Conrad,  1845. 

Height,  10  mm. ;  length,  12  mm. ;  width,  8  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River,  Cove  Point, 
Langley^s  Bluff. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum. 

Crucibulum  multilineatum  Conrad. 
Plate  LVITI,  Figs.  12a,  12b. 

Diapotcea  multilineata  Conrad,  1842,  Amer.  Jonr.  Sci.,  vol.  zli,  p.  846,  pi.  ii,  fig.  7. 
Diapotcea  multilineata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  8,  p.  80. 
Crucibulum  multilinecUa   Tuomey  and  Holmes,  1856,  Pleiocene  Fossils   of  South 

Carolina,  p.  107,  pi.  xxv,  flg.  7. 
Crucibulum  multilineatum  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  276,  flg.  192. 
Crucibulum  multilineatum  Conrtid^  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  66^*. 
Crucibulum  multilineatum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  15. 
Crucibulum  multilineatum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci., vol.  iii,  pt.  ii, 

p.  851. 
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Description, — "Subovate,  depressed;  apex  prominent;  one  side  with 
sqnamose  lines^  the  opposite  with  finer  ramose  lines  destitute  of  scales; 
diaphragm  contracted.*'    Conrad,  1842. 

Height,  7  mm. ;  length,  30  mm. ;  width,  26  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Governor  Run, 
2  miles  south  of  Governor  Run,  Flag  Pond,  Dover  Bridge,  Greensboro. 

Collections. — Maryland  (Jeological  Survey,  Johns  Hopkins  University. 

Genus  CALYPTRy€A  Lamarck, 

Galyptr^a  aperta  (Solander). 
Plate  LIX,  Fig.  1. 

Trochus  apertui  Solander,  1766,  Fobs.  Hant.,  p.  9,  figs.  1,  2. 

Calyptrcea  trochiformis  Lamarck,  1804,  Ann.  Mns.  d'Hist.  Nat.,ToL  i,  p.  885,  pL  zt, 

fig.  3. 
?  Tt^undibulum  gyrinum  Conrad,  1884,  Jonr.  Acad.  Nat.  Sci.  Phila.,  voL  vil,  Ist 

aer.,  p.  184. 
Infundibulum  perarmatum  Conrad,  1841,  Proc.  Acad.  Nat.  ScL  Phila.,  vol.  1,  p.  81. 
'   It^fundibulum  perarmatum  Conrad,  1842,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  let 

ser.,  p.  186. 
Infundibulum  perarmatum  Conrad,  1842,  Proc.  Nat.  Inst.,  Bnll.  ii,  p.  182. 
Infundibulum  perarmatum  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  8,  p. 

80,  pi.  xlv,  fig.  6. 
Trochita  perarmata  Conrad,  1868,  Proc.  Acad.  Nat.  ScL  Phila.,  vol.  ziv,  p.  569. 
Trochita  perarmata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  15. 
Calyptrcea  trochiformis  Dall,  1892,  Trans.  Wagner  Free  Inst.  ScL,  vol.  ill,  pt.  ii, 

p.  352. 
Infundibulum  perarmatum  Harris,  1898,  Amer.  Jour.  ScL,  ser.  ill,  voL  xlv,  pp.  24,  25. 
Trochita  perarmata  Whitfield,  1894,  Mon.  xxiv,    U.  8.  GeoL* Survey,   p.  124,  pi. 

xxii,  figs.  15-19. 

Description. — "  Trochus  (apertus)  testa  gibboso-conica  exasperata 
obliquata  subtus  concava,  apertura  angustata. 

'^Primo  intuitu  Patellis  assimilatur  illisque  quae  Labio  intemo  in- 
structae  sunt,  cfr.  Linn.  Syst.  nat.  n.  654-658.  Specimina  autem  perfecta 
spiram  ostendunt  completam,  aufractus  licet  pauciores  quam  in  con- 
generibus ;  Apertura  etjam  magis  contracta  est. 

"  Testa  magnitudine  Juglandis  sed  depressior,  saepeque  minor ;  tabulae 
impqsita  conum  formans  gibbosiusculum,  quo  etjam  a  congeneribus  dif- 
f ert ;  exteme  scabra,  subtus  Isevis,  concava. 

^'Apertura  augustata,  lateribus  magis  roduntatis  quam  in  reliquis  hujus 
generis.**    Solander,  1766. 
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Height^  20  mm. ;  diameter^  35  mm. 

Occurrence, — Choptank  Formation.  Greensboro.  Calvert  Forma- 
tion. Church  Hill,  3  miles  west  of  Centerville,  Reed^s,  Plum  Point, 
Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach,  Whitens  Landing. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences^  Cor- 
nell TJniversiiy. 

Calyptilsia   centralis  (Conrad). 
Plate  LIX,  Figs.  2a,  2b,  2c. 

Infundibulutn  centralis  Conrad,  1841,  Amer.  Jonr.  Sci.,  vol.  zli,  p.  848. 
Infundihulum  caneentricum  H.  C.Lea,  1848,  New  FobbII  Shells  from  the  Tertiary  of 

VlrgiDia,  Abst.,  p.  6. 
Infundihulum  centralis  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  8,  p.  80, 

pi.  zlv,  fig.  5. 
Calyptraia  { Infundibulutn)  coneentricum  H.  C.  Lea,  1845,  Trans.  Amer.  Fhilos.  Soc, 

vol.  iz,  p.  249,  pi.  zxxT,  fig.  89. 
Troehita  centralis  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  109,  pi.  XXV,  fig.  8. 
Troehita  centralis  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  276,  fig.  189. 
Troehita  centralis  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  568. 
Troehita  cohcentrica  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  568. 
Troehita  centralis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  15. 
Troehita  eoncentriea  Meek,  1864,  Miocene  Check  List^  Smith.  Misc.  Coll.  (188),  p.  15. 
Calyptrcea  centralis  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  858. 

Description, — "  Obtusely  ovate,  with  fine  concentric  irregular  lines ; 
apex  central.^^    Conrad,  1841. 

"  Suborbicular  or  obtusely  ovate,  tumid  above,  marked  with  transverse 
wrinkles ;  apex  medial,  minutely  spiral,  prominent,  acute."  Conrad,  1845. 

This  species  is  distinguished  by  the  entire  absence  of  spines  and  the 
presence  of  the  irregular  spiral  lines  or  wrinkles,  and  also  by  a  peculiar 
reflected  lip  on  the  septum,  under  which  is  an  umbilicus  on  the  columella. 

Height,  10  mm. ;  diameter,  18  mm. 

Occurrence. — St.  Mary's  Formation.    St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Cornell  University. 

CALYPTRiEA  GREENSBOROENSIS  U.  Sp. 

Plate  LIX,  Figs.  3a,  3b. 

Description, — Shell  small,  depressed,  globose,  very  eccentric,  three- 
whorled;  sutures  indistinct,  especially  on  the  later  whorls;  whorls  con- 
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vex ;  surface  covered  with  irregular,  closely-set,  beaded,  vermicular  riblets ; 
subseptal  umbilicus  large  and  flaring. 

Height,  5  mm. ;  length,  11  mm. ;  width,  9  mm. 

Occurrence. — Choptank  Formation.     Greensboro. 

Collections,^— MRTylsjiA  Geological  Survey,  Johns  Hopkins  University. 

Genus  CREPIDULA  Lamarck. 

Crepidula  FORNiCATA  (Linn6). 
Plate  LIX,  Figs.  4a,  4b. 

Patella  fomicata  Linn6,  175S,  Syst.  Nat.,  ed.  x,  p.  781. 

Crepidula  fornieata  Lamarck,  1801,  Anim.  sans  Vert.,  voL  vii,  p.  641. 

Crepidula  fornieata  ?  var.  Say,  1822,  Jour.  Acad.  Nat.  8ci.  Phlla.,  voL  II,  Ist  scr., 
p.  225. 

Crepidula  denaata  Conrad,  1843,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  i,  p.  311. 

Crepidula  pofiderotta  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Vir- 
ginia, Abst.,  p.  6. 

Crepidula  eomueopioi  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Vir- 
ginia, Abst.,  p.  6. 

Crepidula  cymbaiformis  Conrad,  1844,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ii,  p.  173. 

Calyptrcea  (Crepidula)  ponderosa  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol. 
ix,  p.  24i),  pi.  XXXV,  fig.  40. 

Calyptrcea  (Crepidula)  cornucopias  11.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol. 
Ix,  p.  250,  pi.  XXXV,  fig.  41. 

Crypta  fornieata  Tuomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  Carolina, 
p.  110,  pi.  XXV,  fig.  9. 

Crepidula  fomicata  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  276,  fig.  1»4. 

Crypta  cymhceformii  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  81,  pi. 
xlv,  flg.  7. 

Crypta  denaata  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  81,  pi.  xlv, 
flg.  9. 

Crypta  fornieata  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  81,  pi.  xlv, 
fig.  10. 

Crypta  cornucopia  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  569. 

Crypta  cymbarformis  Conrad,  1863,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  569. 

Crypta  denaata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  569. 

Crypta  fomicata  ?  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  569. 

Crypta  cornucopia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  16. 

Crypta  cymbiformia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  15. 

Crypta  denaata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p;  15. 

Crypta  fornieata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  15. 

Crepidula  roatrata  Conrad,  1870,  Amer.  Jour.  Conch.,  vol.  vi,  p.  77. 

Crepidula  virginica  Conrad,  1870,  Amer.  Jour.  Conch.,  vol.  vi,  p.  78. 

Crepidula  recurviroatra  Conrad,  1870,  Amer.  Jour.  Conch.,  vol.  vi,  p.  78. 

Crepidula  fomicata  Meyer,  1888,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xl,  p.  170. 

Crepidula  fornieata  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  voL  iil,pt.  ii,  p.  856. 

Crepidula  fornieata  ?  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  128. 
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Description. — "  P.  testa  Integra  ovali  postice  oblique  recurva,  labio  pos- 
tico  concave."    Linn6,  1758. 

This  species  shows  great  variability,  as  is  testified  by  the  synonyms 
cited  above. 

Length,  28  mm. ;  width,  22  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point. 
Choptank  Formation.  Jones  Wharf,  Greensboro,  St.  Leonard  Creek, 
Sand  Hill.  Calvert  Formation.  Plum  Point,  3  miles  west  of  Center- 
ville. 

Collection. — Maryland  Geological  Survey. 

Crepidula  plana  Say. 
Plate  LIX,  Figs,  oa,  5b. 

Crepidula  plana  Say,  1822,  Jour.  Acad.  Nat.  8cl.  Phila.,  vol.  ii,  Ist  ser.,  p.  226. 
Crepidula  lamina  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 

Abst.,  p.  6. 
Calyptrcea  {Crepidula)  lamina  H.  C.  Lea,  1845,  Trans.  Amer.  Fhilos.  Soc,  vol.  ix, 

p.  250,  pi.  XXXV,  lig.  42.     {Fide  Dall.) 
Crypta  plana  Tuomey  and  Holmes,  1856,   Pleiocene  Fossils  of  Sonth  Carolina, 

p.  Ill,  pL  XXV,  fig.  12. 
Crepidula  plana  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  276,  fig.  195. 
Crypta  plana  ?  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xiv,  p.  569. 
Crypta  plana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  16. 
Crepidula  plana  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  lii,  pt.  ii,  p.  858. 
Crepidula  plana  ?  Whitfield,  1894,  Mon.  xxiv,  U.  8.  GeoL  Survey,  p.  124. 

Description. — "  Shell  depressed,  flat,  oblong  oval,  transversely  wrinkled, 
lateral  margins  abruptly  deflected ;  apex  not  prominent,  and  constituting 
a  mere  terminal  angle,  obsolete  in  the  old  shells ;  within  white ;  diaphragm 
occupying  half  the  length  of  the  shell,  convex,  contracted  in  the  middle 
and  at  one  side. 

"  Length  1  and  1-10  of  an  inch.''     Say,  1822. 

The  forms  from  Plum  Point  differ  from  the  other  Maryland  forms  in 
possessing  a  very  thick  shell. 

Length,  25  mm. ;  width,  16  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank  For- 
mation.   Jones  Wharf.  Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Family  AMALTHEIDyt. 

Genus  AMALTHF.A  Schumacher. 

Amalthea  marylandica  n.  sp. 
Plate  LIX,  Figs.  6a,  6b,  6c,  6d. 

Description. — Shell  small,  irregular  in  shape;  apex  very  posteriorly 
situated  (overhanging  the  margin),  elevated,  arched,  and  dextrally 
twisted ;  surface  with  irregular  lines  of  growth,  and  numerous,  closely-set, 
alternating,  granulated  ribs;  base  irregular;  margin  smooth. 

Height,  3  mm. ;  length,  9  mm. ;  width,  7.5  mm. 

Occurrence. — Choptank  Forj^iation.     Greensboro,  Jones  Wharf. 

Collection, — Maryland  Geological  Survey. 

Family  XENOPHORID/E. 

Genus  XENOPHORA  Fischer. 

Xenophora  conchyliophora  (Bom). 
Plate  LIX,  Figs.  7a,  7b,  7c. 

Tro€hu8  conehyliophoruB  Born,  1780,  Testacea  Musei  Csesarei  Vindobonensis,  p.  888, 

pi.  zli,  figs.  21,  22. 
Xenophiyra  humilin  Dall,  1890,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  i,  p.  182, 

pi.  Iv,  figs.  10,  10a.     (Not  of  Conrad.) 
Xenophora  eofichyJiophora  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  360. 

Description. — "  Testa  convexo-conica,  tenuis,  sub-pellucida,  testis 
Zoophytorum  &  Testaceorum  adglutinatis  onerati;  Anfractibus  declivis, 
imbricati,  plicato-rugosi ;  Apertura  compressa,  subquadrangularis ;  Lab- 
rum  integerrimum,  falcatum;  Labium  horizontale,  reflexum,  imperfora- 
tum ;  Color  albus,  radiis  obliquis  curvatis  luteis.**^    Bom,  1780. 

This  species  has  survived  without  essential  change  from  the  Cretaceous 
to  the  Recent. 

Height,  unknown;   diameter,  43  mm. 

Occurrence. — Choptank  Formation.  Governor  Run  (lower  bed). 
Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Family  NATICID/E. 

Genus  POLYNICES  Montfort. 
Subgenus  NEVERITA  Risso. 

PoLYNiCES  (Xeverita)  DUPLICATC8  (Say). 

Plate  LX,  Kg.  1. 

Natica  duplUata  Bay,  1822,  Joar.  Acad.  Nat.  Sci.  Pbila.,  rol.  ii,  Ist  ser.,  p.  247. 
y€aica  duplicata  Coormd,  1830,  Jonr.  Acad.  Nat.  Sci.  Pbila.,  toL  Ti,  Ist  ser.,  p.  211. 
Xatiea  duplicata  Conrad,  1842,  Proc.  Nat.  lost.,  Bull,  ii,  pp.  185,  186. 
yatUa  iNwerita)  dupiicata  ?  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv, 

p.  564. 
yeveriia  duplicaia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  ColL  (183),  p.  19. 
Poli/fiiees  {yeverita)  duplieatm  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt. 

ii,  p.  868. 
yatiea  duplicata  Harris,  1893,  Amer.  Jonr.  Sci.,  ser.  iii,  vol.  xly,  pp.  25,  26,  28. 
yeverita  duplicata  Wbftfleld,  1894,  Mon.  xxiv,  C.  S.  Geol.  Surrey,  p.  121,  pi.  xxl, 

flgs  13-16. 

Description. — '^  Shell  thick,  sub-globose,  cmereous,  with  a  black  line  ra- 
volving  on  the  spire  above  the  suture,  and  becoming  gradually  diluted, 
dilated,  and  obsolete  in  its  course;  within  brownish-livid;  a  large  incras- 
sated  callus  of  the  same  color  extends  beyond  the  columella,  and  nearly 
covers  the  umbilicus  from  ahoYe;  umbilicus  with  a  profound  sulcus  or 
duplication/'    Say,  1822. 

Height,  45  mm. ;  diameter,  52  mm. 

Occurrence. — St.  Maby's  Formation.  St.  Mary's  Eiver,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Dover  Bridge,  Greensboro, 
Peach  Blossom  Creek,  Jones  Wharf,  Governor  Run,  2  miles  south  of  Gov- 
ernor Bun.    Calvert  Formation.    Plum  Point,  Church  Hill. 

Collections. — Maryland  Geological  Suney,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

Subgenus  LUNATIA  Gray. 

PoLYNiCBS  (Lunatia)  hbmioryptus  (Gsbb). 

Plate  LX,  Fig.  2. 

yatiea  hemierypta   Gabb,    1860,   Jour.    Acad.    Nat.   Sci.  Phlla.,  vol.  W,  2nd  ser., 

p.  875,  pi.  ixvli,  flg.  5. 
Polynieei  (Lunatia)  hemicryptns  Dall,  1893,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  ii,  p.  871. 
yatiea  (Lunatia)  hemierypta  Whitfield,  1894,  Mon.  xxiv,  p.  118,  pi.  xxii,  flgs.  1-5. 

Not  yatiea  hemierypta  Conrad. 
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Description. — ^'  Globose ;  whorls  four,  rounded ;  spire  elevated,  suture 
faint;  mouth  rounded;  callosity  small,  partly  covers  the  umbilicus,  which 
is  deep,  surface  smooth/^    (Jabb,  1860. 

Height,  15  mm.;  diameter,  11  mm. 

Occurrence, — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.    Plum  Point,  Church  Hill,  3  miles  south  of  Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  !N'rftional  Museum. 

PoLYNiOES  (Lunatia)  heros  (Say). 
Plate  LX,  Figs.  3,  4. 

Katica  heros  Say,  1822,  Jour.  Acad.  Nat.  Scl.  Phlla.,  vol.  il,  1st  scr.,  p.  248. 
Natica  interna  Say,   1824,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  Ist  ser.,  p.  125,  pi. 

vii,  tig.  2.     (Reprint,  Bull.  Amer.  Pal.,  No.  5.) 
Xatiea  heros  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vi,  Ist  ser.,  p.  211. 
Natica  heros  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  il,  p.  185. 
yatica  iLunatia)  catenoides  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv, 

p.  565.     (Not  of  Wood.) 
Natica  {Lunatia)  interna  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  565. 
Lunatia  catenoides  Meek,  1864,  Miocene  Cbeck  List,  Smitb.  Misc.  Coll.  (183),  p.  19. 

(Not  of  Wood.) 
Lunatia  interna  Meek,  1864,  Miocene  Cbeck  List,  Smitb.  Misc.  Coll.  (183),  p.  19. 
Lunatia  catenoides  ?  Conrad,  1868,  Amer.  Jour.  Concb.,  vol.  ill,  p.  258,  pi.  zxiii, 

fig.  5. 
Polynices  {Lunatia)  internus  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  372,  pi.  XX,  fig.  7. 
Polynices  {Lunatia)  perspectivus  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  ii,  p.  373. 
Polynices  {Lunatia)  heros  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  373. 
Natica  heros  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xiv,  pp.  25,  27,  28. 
Natica   {Lunatia)   heros   Wbitfleld,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  119,  pi. 

xxii,  tigs.  9,  10. 

Descriptioii. — "Shell  suboval,  thick,  ruf o-cinereous ;  within  whitish; 
columella  incrassated ;  callous  not  continued  over  the  upper  part  of  the 
umbilicus,  hardly  extending  beyond  a  line  drawn  from  the  base  of  the 
columella  to  the  superior  angle  of  the  labium;  umbilicus  free,  simple." 
Say,  1822. 

Dr.  Dall  says  in  regard  to  this  species  as  restricted  by  him :  "  This 
species  is  somewhat  variable,  and  the  difference  between  the  sexes  is  very 
marked.     In  a  pair  from  Nova  Scotia  having  each  a  height  of  50  mm. 
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the  male  measured  40  mm.  in  maximum  diameter  and  the  female  45  mm. 
The  difference  in  form  is  even  greater  than  these  measurements  would 
imply.  The  deep-water  specimens  are  thin  hut  growing  to  a  very  large 
size.  This  species  is  especially  subject  to  decortication  in  the  fossil  state, 
and  when  so  mutilated  is  difficult  to  recognize.  Perfect  adult  specimens 
can  usually  be  identified  by  their  globose  form,  rounded  but  not  turreted 
whorls,  small  ribless  umbilicus  and  feeble  callus.  The  young  resemble 
Zr.  interna,  but  want  the  umbilical  rib,  though  it  is  sometimes  quite  diffi- 
cult to  separate  immature  specimens.^' 

Dr.  Dall  also  recognized  interna  Say  and  perspectiva  Bogers  as  distinct 
species  occurring  in  the  Maryland  Miocene.  In  regard  to  the  former  he 
says :  "  Lunaiia  interna  may  be  discriminated  by  its  low  spire,  its  full 
and  rounded  whorls,  and  by  the  characters  of  the  umbilicus,  which  shows 
a  marked  sulcus  ascending  spirally  below  a  thickened,  obscure  rib,  which 
are  respectively  indicated  in  mature  and  perfect  specimens  by  an  emargi- 
nation  and  a  callus  on  the  pillar-lip.  It  has  six  or  eight  whorls,  and 
attains  a  breadth  of  26  and  a  height  of  28  mm.'^ 

He  defines  perspectiva  as  follows : 

"  This  is  N.  heros  Conrad,  ex  parte,  non  Say,  and  N.  Jiemicrypta  Con- 
rad, ex  parte,  not  of  Gabb.  The  species  is  much  the  same  shape  as  L, 
triserialis  Say,  of  the  recent  fauna,  but  is  larger,  heavier,  and  with  a  dif- 
ferent umbilicus.  It  may  be  recognized  by  its  smoothly  arched  spire,  in 
which  the  rotundity  of  the  whorls  is  not  marked  and  the  suture  is  smoothly 
appressed,  as  in  a  male  Neverita  duplicata  of  the  elevated  variety;  by 
its  umbilicus,  which  is  wide  below  and  obscurely  spirally  striate,  with 
near  the  top  of  the  umbilical  wall  a  sharp,  narrow  spiral  rib,  which  ter- 
minates between  two  obscure  notches  on  the  columellar  callus.  It  is  a 
narrower,  heavier  and  smaller  shell  than  the  average  adult  L.  heros, 
though  decorticated  specimens  such  as  abound  in  the  marls  are  difficult 
to  recognize.'* 

After  a  very  careful  study  of  large  collections  from  all  the  Maryland 
horizons  and  localities  it  has  been  impossible  to  separate  the  material 
into  the  species  recognized  and  re-defined  by  Dr.  Dall,  and  it  appears  best 
for  the  present  at  least  to  refer  all  the  fossil  forms  to  L.  heros. 

Height,  65  mm. ;  diameter,  60  mm. 
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Occurrence, — St.  Mary's  Formation.  St.  Mary^s  River,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Jones  Wharf,  Governor  Run, 
2  miles  south  of  Governor  Run,  Pawpaw  Point,  Flag  Pond,  Dover  Bridge, 
Sand  Hill.  Calvert  Formation.  Plum  Point,  3  miles  west  of  Center- 
ville,  Fairhaven. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences,  Cor- 
nell University. 

Genus  Sigaretus  Lamarck. 
SiGARETUS  FRAGiLis  Conrad. 

Plate  LX,  Figs.  5a,  5b. 

Naiica  fragilis  Conrad,  1830,  Jour.  Acad.  Nat.  Scl.  Phlla.,  vol.  vi,  Ist  aer.,  p.  222, 

pi.  ix,  fig.  3. 
Sigaretrta  fragilis  ConrAdy  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  181. 
Natica  apei-ta  H.  C.  Lea,  1843,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 

Abst.,  p.  7. 
Natica  aperta  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol.  iz,  p.  254,  pi.  xxxvi, 

fig.  51. 
Katiea  fragilis  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  267,  fig.  153. 
Sigaretus  {Natieina)  fragilis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv, 

p.  565. 
Sigaretus  fragilis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Cull.  (188).  p.  19. 
Sigaretus  fragilis  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  p.  25. 

Description. — "  Shell  ovate,  thin,  fragile,  smooth,  with  fine  revolving 
impressed  striaB ;  spire  very  small ;  apex  acute ;  aperture  extending  about 
four-fifths  of  the  length  of  the  shell ;  columella  much  narrowed  and  arcu- 
ated, exhibiting  the  internal  volutions.'*     Conrad,  1830. 

Height,  22  mm. ;  width,  18  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point. 
Choptank  Formation.  Governor  Run  (lower  bed).  Calvert  Forma- 
tion.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Superfamily  RHIPIDOGLOSSA. 
Family  TROCHID/E. 

Genus  CALLIOSTOMA  Swainson. 

Calliostoma  BELLUM  (Conrad). 
Plate  LXI,  Pig.  1. 

Troehus  bellus  Conrad,  1884,  Joar.  Acad.  Nat.  Scl.  Pbila.,  vol.  yii,  1st  ser.,  p.  187. 
Zizyphinus  bellut  Conrad,  18($8,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  569. 
Zizyphinui  hellus  Meek,  1864,  MioceHe  Check  List,  Smith.  Misc.  Coll.  (18S),  p.  15. 
CallioMtoma  helium  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt.  11,  p.  895. 

Description, — "  Shell  conical,  with  prominent  beaded  spiral  striflB ; 
whorls  slightly  contracted  above;  periphery  rounded;  base  with  abont 
eight  large  beaded  elevated  spiral  striae.  Length  half  an  inch."  Con- 
rad, 1834. 

Height,  16  mm. ;  diameter,  14  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections, — Maryland  Geological  Survey,  Wagner  Free  Institute  of 
Science,  Cornell  University. 

Calliostoma  philanthropus  (Conrad). 
Plate  LXI,  Figs.  2,  3. 

Troehus  philanthropus  Conrad,  1834,  Jonr.  Acad.  Nat.  Scl.  Phlla.,  vol.  yii,  1st  sf'r., 

p.  187. 
Troehus  philantropus  Tnomey  and  Holmes,    1856,    Plelocene   Fossils   of    South 

Carolina,  p.  117,  pi.  xxvi,  fig.  2. 
Troehus  philantropwt  Emmons,  1858,  Geology  of  North  Carolina,  p.  272,  fig.  167. 
Zizyphinus  philanthropus  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  569. 
Zizyphinus  philanthropus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183), 

p.   15. 
Calliostoma  philanthropus  Dall,  1892,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  ill,  pt.  11, 

p.  890,  pi.  xviii,  tig.  9a. 

Description. — "Shell  subcorneal,  with  the  whorls  slightly  angular 
near  their  base;  and  with  prominent  spiral  beaded  lines,  alternating  in 
size;  strias  on  the  base  nearly  smooth,  not  crenulated;  subumbilicated ; 
aperture  obliquely  quadrangular.^^    Conrad,  1834. 

This  is  one  of  the  commonest  and  most  variable  of  all  the  species  of 
Calliostoma  in  the  Atlantic  Coast  Miocene.  The  tjrpical  forms  have 
three  prominent  beaded  spirals  with  sometimes  intermediate  smaller 
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spirals  without  beads.  The  periphery  is  square  and  sometimes  somewhat 
concave.  The  base  has  about  six  broad  spirals  and  additional  smaller 
ones  in  the  umbilical  region  which  is  always  imperforate  though  some- 
times slightly  excavated. 

The  species  is  subject  to  considerable  variation,  which  consists  usually 
in  the  loss  of  the  beads  on  some  of  the  spirals. 

Height,  12  mm. ;  diameter,  12  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank  For- 
mation. Jones  Wharf,  Governor  Rim  (lower  bed),  2  miles  south  of 
Governor  Run,  Pawpaw  Point,  Greensboro.  Calvert  Formation.  Plum 
Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  Dniversity, 
U.  S.  National  Museum,  Cornell  University. 

Calliostoma  philanthropus  var. 
Plate  LXI,  Fig.  4. 

Description. — Earlier  whorls  with  three  spirals,  the  one  below  the 
suture  coarsely  beaded,  the  medial  one  with  smaller,  more  closely  set 
beads,  the  lower  over-ridden  by  several  revolving  ribs  which  are  each 
finely  beaded;  finer  imbedded  spirals  on  all  except  the  earliest  whorls; 
periphery  of  the  body  whori  with  a  revolving  concavity  between  the  lowest 
spiral  described  above  and  a  slightly  less  prominent  one  which  is  hidden 
on  all  except  the  body  whori;  base  of  the  body  whorl  with  seven  broad 
spirals. 

Later  investigation  may  show  that  this  is  a  distinct  species,  but  as  a 
single  specimen  is  all  that  has  been  found,  its  distinctness  or  relationships 
cannot  now  be  decided. 

Length,  10  mm. ;  diameter,  9  mm. 

Occurrence. — Choptank  Formation.   Jones  Wharf,  Pawpaw  Point. 

Collection. — Maryland  Geological  Survey. 

Calliostoma  virginicum  (Conrad). 
Plate  LXI,  Fig.  5. 

Zizyphinu9  virginicus  Conrad,  1875,  Rept.  N.  Car.  GeoL  Sarvey,  vol.  1,  Appendix 

A,  p.  22,  pi.  iv,  fig.  4. 
Calliontama  virgintcum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,Yol.  Hi,  pt.  ii,  p. 

896,  pi.  xvlil,  fig.  2. 

17 
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Description. — "  Trochif orm ;  spire  and  last  volution  equal  in  height; 
2  piominent  revolving  lines  on  last  volution  immediately  above  the  aper- 
ture, the  upper  one  having  a  slight  channel  where  it  joins  the  volution, 
another  line  near  the  suture  and  only  two  lines  on  each  of  the  other  volu- 
tions at  top  and  base;  suture  carinated;  base  with  four  large  revolving 
lines  on  ribs  and  other  unequal  finer  lines;  subumbilicated/'  Conrad, 
1875. 

Shell  of  moderate  size,  solid,  siz-whorled ;  sculpture  consisting  of  fine 
lines  of  growth,  of  numerous  elevated  closely-set  revolving  striae  and  of 
three  pronoimced  revolving  ribs — one  basal  on  which  the  whorl  is  wound 
and  two  equally  distant  from  the  sutures  and  with  about  half  the  width 
of  the  whorl  between  them ;  base  with  about  nine  broad  raised  flat-topped 
revolving  ribs  with  narrower  interspaces  between  them. 

Height,  10  mm. ;  diameter,  10  mm. 

Occurrence, — St.  Mary's  Formation.    St  Mary's  Biver,  Cove  Point 

Collections. — ^Maryland  Geological  Survey,  Wagner  Free  Institute  of 
Science,  Cornell  University. 

Calliostoma  distanb  (Conrad). 
Plate  LXI,  Fig.  6. 

Leiotrochw  dUtana  Conrad,  1862,  Proc,  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  388. 
Monilia  {Leiotrochui)  dintana  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  toL  xIy, 

p.  5«9. 
JioniUa  (Leiotrochtu)  dUtan$  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  15. 
Zizyphinua  puiietattu  Conrad,  1868,  Amer.  Jonr.  Conch.,  yoL  ill,  p.  257,  pi.  iil,  fig.  5. 
ZizyphiniM  hryani  Conrad,  1868,  Amer.  Jonr.  Conch.,  toI.  ill,  p.  258,  pi.  zzi,  fig.  9. 
Calliostoma   {Eutroehus'i  dittant  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iil, 

pt.  ii,  p.  402. 

Description. — **  Trochif orm ;  volutions  4;  suture  subcanaliculate  near 
the  apex;  revolving  lines,  a  few  distant,  distinct,  impressed,  the  others 
very  fine;  periphery  rounded;  base  convex-depressed,  with  six  distant  im- 
pressed revolving  lines  and  very  fine  intermediate  lines;  umbilicus  nar- 
row, profound ;  subcarinated  at  base.^'     Conrad,  1862. 

Height,  10.5  mm. ;  diameter,  11  mm. 

Occurrence. — St.  Mast's  Formation.    St.  Mary's  River. 

Collections. — Maryland  (Geological  Survey,  U.  S.  National  Museum. 
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Calliostoma  eboreum  (Wagner). 
Plate  LXI,  Pig.  7. 

Trochun  eboreua  Wagner,  1889,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  let  ser.,  p. 

52,  pi.  11,  fig.  5. 
Monilia  {Leiotrochut)  eborea  Conrad,   1868,  Froc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xiv, 

p.  569. 
Monilea  iLeiotroehus)  eborea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(188),  p.  15. 
Turbo  eborewt  Heilprin,  1887,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  zxxiz,  pp.  899,  404. 
Callioitoma  eboreum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  ii,  p.  898. 
Monilea  (Leioirochus)  eborea  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  185, 

pi.  xxiv,  figs.  7-10. 

Description, — ^^  Shell  smooth  and  slightly  polished ;  spire  short,  coni- 
cal ;  whirls  flattened  laterally,  margined  above  by  a  very  obtuse  obsolete 
carina;  spiral  lines  obsolete;  periphery  sharply  angulated,  subcarinated ; 
base  flattened;  subumbilicated  columella  grooved;  aperture  half  the 
length  of  the  shell.''    Wagner,  1839. 

Dr.  Dall  says  in  regard  to  this  species:  "This  species  is  a  typical 
Calliostoma,  with  a  rather  angular  periphery  which  forms  a  line  over  the 
suture  below  it,  a  polished  surface,  mostly  smooth,  with  a  few  fine  but  dis- 
tinct, elevated  spiral  threads,  rather  irregularly  disposed  and  sometimes 
absent.  The  base  is  generally  smooth,  flattish,  imperforate,  with  the 
usual  arched  pillar  ending  in  an  obscure  projection  (common  to  the 
genus)  and  a  few  spiral  threads  about  the  umbilical  region.  Old  speci- 
mens have  the  last  whorl  less  angular  at  the  periphery,  the  base  rounded 
and  the  aperture  less  quadrate  than  in  smaller  specimens.  The  threading 
is  irregular  and  occasionally  profuse  or  entirely  absent.'' 

This  species  may  readily  be  confused  with  C  wagneri  and  (7.  aphelium. 
It  is  possible  that  the  latter  is  the  normal  form  of  the  adult. 

Height,  6  mm. ;  diameter,  6.5  mm. 

Occurrence, — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation. 3  miles  south  of  Chesapeake  Beach,  Eeed's,  Westcott  Farm 
near  Church  Hill. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Wagner  Free  Institute  of  Science. 
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Calliostoma  waoneri  Dall. 
Plate  LXI,  Pig.  8. 

Calliostoma  (eboreum  Wagner  var.  /)  Wagneri  Dall,  1892,  Trans.  Wagner  Free  Inst. 
Sci.,  vol.  iii,  pt.  il,  p.  899,  pi.  xzi,  flg.  8. 

Description. — "  Shell  small,  rather  depressed,  with  a  rather  large, 
smooth  nucleus  and  five  subsequent  whorls ;  surface  of  the  shell  smooth  ex- 
cept for  lines  of  growth ;  whorls  at  the  periphery  flattened,  with  two  well- 
separated  keels,  the  upper  the  more  prominent;  the  suture  in  the  earlier 
wliorls  is  applied  to  the  upper  keel,  but  gradually  recedes  from  it  and 
runs  about  midway  between  them ;  immediately  in  front  of  the  suture  the 
whorl  shows  a  narrow,  rounded  ridge  parallel  with  the  suture;  between 
this  ridge  and  the  upper  peripheral  keel  the  surface  of  the  whorl  is  exca- 
vated or  impressed  to  an  extent  varying  in  different  specimens;  base 
smooth,  umbilical  region  with  a  wrinkled  callus,  sometimes  bounded  by 
one  or  two  spiral  grooves,  but  often  without  them;  pillar  short,  thick, 
with  an  obscure  denticle;  aperture  subquadrate,  outer  lip  simple,  throat 
not  Urate/'     Dall,  1892. 

Height,  8.5  mm. ;  diameter,  10  mm. 

Occurrence. — Choptank  Formation.  Greensboro,  Governor  Run 
(lower  bed). 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Calliostoma  aphelium  Dall. 
Plate  LXI,  Figs.  9,  10a,  10b,  11. 

Calliostoma  aphelium  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p. 
400,  pi.  zxii,  tig.  29. 

Description. — "  Shell  small,  somewhat  depressed,  with  five  whorls ; 
suture  impressed,  not  channelled;  upper  surface  of  the  whorls  smooth 
except  for  lines  of  growth  and  nearly  invisible  obsolete  spiral  markings, 
somewhat  flattened ;  periphery  prominent,  almost  carinated ;  base  slightly 
rounded,  without  sculpture ;  umbilicus  represented  by  a  deep  imperforate 
pit;  umbilical  fasciole  strong,  callous,  irregularly  vertically  striated; 
aperture  subquadrate,  outer  lip  simple,  sharp;  inner  lip  broad,  with  a 
callous  knob  upon  it;  body  with  a  thin  wash  of  callus."    Dall,  1892. 

There  is  a  subsutural  row  of  white  spots,  and  another  row  in  the  center 
of  the  base. 
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Height,  10  mm. ;  diameter,  11  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Governor  Run 
(lower  bed),  2  miles  south  of  Governor  Run,  Cordova. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Wagner  Free  Institute  of  Science. 

Calliostoma  peralveatum  (Conrad). 
Plate  LXI,  Fig.  12. 

TrochuB peralveaius  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  SO. 
Tri>chu8  peralveatus  Conrad,   1842,  Jonr.  Acad.   Nat.  Sci.  Phila.,  yol.  yiii,  iBt  ser., 

p.  186. 
Trochwt  peralveaiw  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  182,  183. 
Trochun  peralveatus  Conrad,  1846,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iii,  p.  21,  pi.  i, 

flgr.  25. 
Zizyphinus  peralveatus  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiy,  p.  569. 
Zizyphinus  peralveatus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  15. 

Description. — "  Volutions  5  or  6,  with  each  a  deep  groove  near  the 
base;  space  below  the  suture  profoundly  and  widely  channelled;  upper 
margin  of  whirls  acutely  carinated;  base  with  5  profound  grooves. 
Length,  If  inch.''     Conrad,  1842. 

Length,  13  mm.;  diameter,  12  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  Forma- 
tion.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  U.  S.  National  Museum,  Cornell  University. 

Section  EUTROCHUS  A.  Adams. 

Calliostoma  humile  (Conrad). 
Plate  LXI,  Figs.  13a,  13b,  13c. 

Trochus  humilis  Conrad,  1880,  Jour.  Acad.   Nat.  Sci.  Phila.,  vol.  vi,  Ist  Ber.  p.  219, 

pi.  ix,  fig.  5. 
Trochus  humilis  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187. 
?  Trochus  lens  H.  C.  Lea,  1843,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 

Abst.,  p.  10. 
?  Trochus  lefts  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc.,to1.  ix,  p.  265,  pi.  xxxtII, 

fig.  83. 
Zizyphinus  humilis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  569. 
Zizyphinus  humilis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  15. 
Calliostoma  (Eutrochus)  humile  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill, 

pt.  Ii,  p.  405.     (In  part.) 
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Description. — "Shell  depressed,  with  very  fine  transverse  striie;  sides 
straight :  whorls  with  a  very  slight  obtuse  elevation  revolving  immediately 
above  the  suture;  apex  acute;  aperture  rhomboidal;  umbilicated. 

"  The  specimen  from  which  the  above  description  was  taken  exhibits 
part  of  the  original  markings;  a  band  of  light-colored  minute  spots  re- 
volves near  the  suture  on  the  large  whorl ;  and  another  band  of  similar, 
but  larger  spots  revolves  near  the  middle  of  the  same  volution ;  the  strias 
are  very  strong  on  the  base,  particularly  near  the  umbilical  margin/' 
Conrad,  1830. 

The  color  pattern  referred  to  by  Conrad  has  been  observed  on  a  number 
of  specimens.  A  specimen  belonging  to  the  Wagner  Free  Institute  of 
Science  has  three  rows  of  spots,  one  just  below  the  suture  and  two  near 
the  center  of  the  whorl. 

This  is  the  most  abundant  species  at  St.  Mar}''s  River. 

C.  conus  H.  C.  Lea  differs  from  this  species  in  being  more  elevated,  in 
having  more  convex  whorls,  and  a  rounded  basal  margin. 

Height,  13  mm. ;  diameter,  20  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

.   Calliostoma  reclusum  (Conrad). 
Plate  LXI,  Figs.  14a,  14b,  14c. 

Trochus  reelusun  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  1st  ser.,  p.  219, 

pi.  ix,  tig.  6. 
Troehus  reclunug  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187. 
Zizyphinut  reclvaut  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  xiv,  p.  569. 
ZUyphinuB  reclusus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  lo. 
Calliottoma  {Eatrochui)  humilit  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  il,  p.  405.     (In  part.) 

Description. — ^^  Shell  much  depressed;  transversely  striated;  whorls 
flattened  on  the  summit,  with  straight  sides ;  aperture  transversely  ovate ; 
umbilicus  profound,  carinated  and  slightly  funnel-shaped. 

"  The  carina  within  the  umbilicus  is  visible  on  the  two  last  whorls." 
Conrad,  1830. 

This  species  is  distinguished  from  C.  humile  by  the  flat-topped,  beaded 
shoulder  of  the  whorls. 
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Height^  15  mm. ;  diameter,  20  mm. 

Occurrence.— St.  Mary^s  Fobmation.    St.  Mary^s  Biver. 

Collections. — Maryland  (Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  Wagner  Free  Institute  of 
Science,  Cornell  University. 

Calliostoma  habylandicum  n.  sp. 
Plate  LXI,  Figs.  16a,  16b. 

Description. — Shell  small,  depressed,  umbilicate;  spire  much  depressed, 
domed ;  body  whorl  large ;  mouth  round ;  top  of  the  whorl  with  six  sharply 
incised  revolving  lines;  lines  of  growth  faint;  body  whorl  with  faint 
oblique  streaks  of  color. 

Height,  7  mm.;  diameter,  5.4  mm. 

Occurrence. — Calvebt  Fobmation.    Plum  Point. 

Collection. — ^U.  S.  National  Museum. 

Calliostoma  galyebtanum  n.  sp. 
Plate  LXI,  Figs.  16a,  16b,  16c. 

Description. — Shell  small,  much  depressed,  umbilicate;  spire  conic; 
periphery  with  a  concave  groove  above,  below  which  the  whorl  is  wound; 
earlier  whorls  with  three  revolving  ribs  which  gradually  become  obsolete; 
surface  of  later  whorls  smooth,  highly  polished,  marked  only  by  very  fine 
closely-set  lines  of  growth  and  still  finer  revolving  striae;  base  slightly  con- 
vex ;  umbilicus  large  and  deep ;  umbilical  periphery  angular ;  mouth  sub- 
quadrate. 

Height,  3.5  mm. ;  diameter,  6  mm. 

Occurrence. — Calvebt  Fobmation.    Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Family  UMBONIID/E. 

Genus  TEINOSTOMA   Adams. 

Teinostoma  NANUM  (Lea). 
Plate  LXII,  Figs,  la,  lb,  Ic,  2a,  2b,  2c. 

MoUlla  nana  Lea,  1883,  Contrib.  to  Geology,  p.  214,  pi.  yi,  fig.  225. 

Botella  umbilieata  H.  C.  Lea,  1848,  New  FoBsil  Shells  from  the  Tertiary  of  Virginia, 

Abst.  p.  10. 
RoUlla  utnJbilieata  H.  C.  Lea,  1845,  Trans.   Amer.  Phllos.  Soc,  vol.  Ix,  p.  264,  pi. 

zxxyI,  flff.  80. 
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Description. — ^^^  Shell  orbicular,  flattened  above,  smooih^  margin 
rounded;  substance  of  the  shell  rather  thin;  spire  nearly  concealed;  outer 
lip  sharp;  callus  impressed  in  the  centre,  bounded  by  a  fine  impressed 
line ;  mouth  nearly  round-'*    Lea,  1833. 

This  species  may  be  readUy  distinguished  from  the  other  Teinostomas 
of  the  Maryland  Miocene  by  its  smooth,  highly-polished  shell,  and  by  the 
thick  smooth  callus  which  fills  the  umbilicus  and  which  is  l30unded  bv  a 
faint  impressed  revolving  line. 

Height,  1  mm. ;  maximum  diameter,  2  mm. 

Occurrence. — St.  Maby^b  Formation.     St.  Mary's  River,  Cove  Point 

Collections. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Cornell  University. 

Teinostoma  calvertense  n.  sp. 
Plate  LXII,  Pigs.  3a,  3b,  3c. 

Description. — Shell  small,  solid,  much  depressed;  body  whorl  large, 
gently  convex  on  top ;  spire  small,  domed ;  umbilicus  small ;  mouth  round ; 
surface  marked  by  rather  strong,  somewhat  irregular  lines  of  growth. 

This  species  resembles  T.  nanum  more  closely  than  it  does  any  other 
Maryland  species.  It  differs  from  nanum  in  having  an  open  umbilicus 
and  in  being  much  more  depressed. 

Height,  0.5  mm. ;  diameter,  1.5  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Governor  Run, 
Calvert  Formation.    Plum  Point,  Church  Hill. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Teinostoma  liparum  (H.  C.  Lea). 
Plate  LXII,  Figs.  4a,  4b,  4c. 

Delphinula  lipara  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 
Abst.,  p.  9. 

Delphinula  lipara  H.  C.  Lea,  1846,  Trans.  Amer.  Philos.  Soc,  vol.  ix,  p.  261,  pi. 
xxzvi,  fig.  71. 

Description. — "  Shell  orbicular,  depressed,  somewhat  flattened,  rather 
thick,  smooth,  shining;  spire  very  short,  romided;  sutures  impressed; 
whorls  five,  convex,  polished ;  last  whorl  rounded ;  base  smooth ;  umbilicus 
very  wide,  deep;  mouth  round."    Lea,  1846. 

Height,  1  mm. ;  maximum  diameter,  3  mm. 
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Occurrence, — St.  Mary's  Formation.  St.  Mary's  River,  Cove  Point, 
Langley's  Bluff.  Choptank  Formation.  Jones  Wharf.  Calvert 
Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science,  Cornell  University. 

TeINOSTOMA  GREENSBOROfiNSE  n.  Sp. 

Plate  LXII,  Figs.  5a,  5b,  5c. 

Description. — Shell  small,  depressed,  umbilicate;  spire  small,  promi- 
nent ;  suture  distinct ;  body  whorl  large,  convex  on  top ;  periphery  acute ; 
mouth  circular;  umbilicus  deep;  surface  with  fine  oblique  revolving  striae 
and  oblique  radiating  undulations  which  are  very  prominent  on  the  sides 
and  base  of  the  body  whorl. 

This  species  resembles  T.  undula  Dall. 

Height,  0.6  mm. ;  diameter,  2  mm. 

Occurrence, — Choptank  Formation.  Greensboro,  Cordova,  Jones 
Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  COCHLIOLEPIS  Stimpson. 
COCHLIOLEPIS  STRIATA  Dall. 

Plate  LXII,  Figs.  6a,  6b,  6c. 

Coehliolepit  striata   Dall,  1889,  Rept.  Blake  Gastr.,  Bull.  Mns.  Comp.  Zool.  Har- 

yard,  toI.  ZTili,  p.  860. 
CochliolepiB  striata  Dall,  1892,  TraDS.  WagDer  Free  Inst.  Sci.,  vol.  lii,  pt.  ii,  p.  419, 

pi.  xxili,  figs.  16,  17. 

Description, — "A  second  species,  larger  and  fewer  whorled,  has  strong 
spiral  striae  like  a  minute  Sigaretus  perspectivus,  and  was  named  C.  striata 
by  Stimpson  in  his  manuscripts.  It  is  about  6.5  mm.  in  greatest  diameter 
and  1.5  mm.  high.  It  has  two  whorls  and  a  globular  nucleus  almost  en- 
veloped by  the  last  whorl,  and  a  very  wide  perverse  umbilicus."  Dall, 
1889. 

This  species  is  very  rare  at  Plum  Point,  and  has  not  been  found  at  any 
other  locality  at  as  low  a  geological  horizon  or  as  far  north  as  this.  Dr. 
Dall  records  it  as  living  in  Tampa  Bay,  and  occurring  fossil  in  the  younger 
Miocene  of  North  Carolina. 


266  SYSTEMATIC  PALEONTOLOGY  * 

Maximum  diameter,  4.6  mm. ;  height,  1.2  mm. 
Occurrence. — Calvert  Formation.    Plum  Point. 
Collection. — ^TJ.  S.  National  Museum. 

Family  CYCLOSTREMATIDit. 

Genus  MOLLERIA  Jeffreys. 

.  Molleria  minuscula  Dall. 
Plate  LXII,  Fig.  7. 

Molleria  minti%cula  Dall,  1S92,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  421. 

Description. — "  Shell  very  small,  with  the  general  form  of  Lunaiia 
interna  Say,  turbinate,  fully  rounded,  with  two  and  a  half  whorls ;  surface 
smooth,  suture  distinct,  not  deep;  base  rounded;  umbilicus  very  small; 
aperture  rounded,  hardly  thickened,  the  margin  internally  with  a  percep- 
tible ledge  for  the  edge  of  the  operculum.'^    Dall,  1892. 

No  specimen  except  the  type  has  been  found,  but  the  species  is  so  small 
that  very  careful  search  should  be  made  for  it. 

Height,  0.7  mm. ;  diameter,  1.0  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary^s  Eiver. 

Collection. — ^U.  S.  National  Museum. 

Superfamily  ZYGOBRANCHIA. 

Family  FISSURELLID>e. 

Subfamily  EMARGINULINyE. 

Genus  FISSURIDEA  Swainson. 

FissuRiDEA  ALTicosTA  (Courad). 
Plate  LXIII,  Figs,  la,  lb. 

Fissurella  altieosta  Conrad,  1834,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  vii,   Ist  ser., 

p.  143. 
Fi$8urella  altieosta  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  8,  p.  78,  pi. 

xliv,  fig.  7. 
Fissurella  altieosta  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  570. 
Fissurella  alticostata   Meek,  1864,   Miocene   Check   List,  Smith.  Misc.  Coll.  (188), 

p.  14. 

Fissuridea  redimieula  var.  altieosta  Dall,  1893,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  il,  p.  435. 
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Description. — "  Shell  ovate,  elevated,  cancellated,  with  about  seventeen 
elevated  ribs  and  intermediate  prominent  striae;  the  middle  one  largest; 
apex  inclined,  not  nearly  central ;  fissure  regularly  oval/^    Conrad,  1834. 

''  Subovate,  with  very  prominent  remote  narrow  ribs,  about  18  or  20  in 
number,  with  intermediate  unequal  striae,  the  middle  one  largest;  foramen 
large,  subovate;  iimer  margin  crenulated,  angulated  at  the  ends  of  the 
ribs."     Conrad,  1846. 

Height,  18  mm. ;  length,  35  mm. ;  width,  18  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  Eiver. 

Collections. — ^Wagner  Free  Institute  of  Science,  Philadelphia  Academy 
of  Natural  Sciences. 

FissuRiDEA  GRiscoMi  (Conrad). 
Plate  LXIII,  Figs.  2a,  2b,  3a,  3b. 

FUsurella  GrUeomi  Conrad,  1884,  Jour.  Acad.  Nat.  Sci.  Phila.,  toI.  yii,  Ist  ser., 

p.  143. 
Fi99urella  OrUeomi  Conrad,  1845,  FoBsils  of  the  Medial  Tertiary,  No.  8,  p.  78,  pi. 

xliv,  llg.  8. 
FinsureUa  GrUeomi  Conrad,  1863,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  570. 
FiMurella  GrUeomi  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  14. 
Fiuuridea  Gritcami  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt.  il,  p.  425. 
FUsurella  Griscomi  Whitfield,  18»4,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  136,  pi.  xxlv, 

figs.  11-14. 

Description. — "  Shell  ovate-oval,  compressed,  rather  elevated,  cancel- 
lated; radiating  ribs  crowded,  somewhat  alternated  in  size;  fissure  oblong, 
inclined,  nearest  to  the  anterior  end ;  within  somewhat  thickened  on  the 
margin  which  is  crenulated;  an  impressed  submarginal  line.*'  Conrad^ 
1834. 

'' Subovate,  elevated,  laterally  compressed,  with  alternate  radiating 
robust  8tri»,  and  strong  prominent  transverse  lines ;  foramen  narrow,  sub- 
ovate ;  inner  margin  crenulated.'^    Conrad,  1845. 

Height,  10  mm. ;  length,  24  mm. ;  width,  14.5  mm. 
Occurrence. — Choptank  Foumation.     Jones  Wharf,  Pawpaw  Point 
Calveht  Formation.    Church  Hill,  3  miles  west  of  Centerville. 
Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 
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FiSSURIDEA  MAHYLANDICA    (CiOnrad). 

Plate  LXIII,  Figs.  4a,  4b. 

FissurtUa  Marylandiea  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phlla.,  toI.  i,  p.  31. 
Fusnrella  Marylandiea  Conrad,   1842,  Jour.  Acad.   Nat.  Sci.  Phlla.,    toI.  viil,  Ist 

aer.,  p.  187. 
FiMurella  marylandiea  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  pp.  182,  188. 
FiaaureVa  Marylandiea  Conrad,  1846,  Fossils  of  the  Medial  Tertiary,  No.  4,  p.  79, 

pi.  xlv,  llg.  1. 
FiMurella  Marylandiea  Conrad,  1868,  Proc.  Acad.   Nat.  Sci.  Pbila.,  vol.  xiv,  p.  570. 
Fi88urclla  marylandiea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188), 

p.  14. 
FiMuridea  eatilliformis  Dall,  1892,  Trans.  Wajrner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  425.     (In  part.) 
Not  F.  catilliformis  Rogers. 
FiiBurella  marylandiea  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlv,  p.  25. 

Description. — "  Elevated,  with  numerous  striae,  alternated  in  size  and 
minutely  granulated  by  fine  crowded  concentric  lines  crossing  them ;  for- 
amen large,  regularly  oval.     Length  1  inch. 

"  Closely  allied  to  F.  Griscomi,  but  is  readily  distinguished  by  a  much 
larger  foramen,  finer  concentric  lines,  in  not  being  laterally  compressed, 
&c.''     Conrad,  1841. 

Height,  20  mm. ;  length,  43  mm. ;  width,  29  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  Chesapeake  Beach, 
Fairhaven. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum. 

FiSSURIDEA  NAssuLA  (Courad). 
Plate  LXIII,  Figs.  5a,  5b. 

Fissurella  nassula  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  3,  p.  78,  pi. 

xliv,  flg.  6. 
FiKhurella  nas8ula  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  570. 
FiMurella  nataula  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  14. 
Fissuridm   eatilliformia  Dall,  1892,  Trans.  V^agner  Free  [nst.  Sci.,  vol.  iii,  pt.  ii, 

p.  425.     (In  part.) 
Not  F.  catilliformis  Rogers. 

Description. — "  Subovate,  not  elevated ;  sides  flattened,  cancellated 
with  numerous  closely-arranged  unequal  ribs  and  prominent  transverse 
striae ;  foramen  subovate,  rather  large ;  inner  margin  crenulated."  Con- 
rad, 1845. 
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Height,  19  mm. ;  length,  48  mm. ;  width,  34  mm. 

Occurrence. — St.  Mary^s  Formation (?).  "St.  Mary^s  River"  {fide 
Conrad).  Choptank  Formation.  Jones  Wharf,  Governor  Run,  2 
miles  south  of  Governor  Run,  Greensboro,  Dover  Bridge. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

FissuRiDEA  redimiccla  (Say). 
Plate  LXIII,  Fig.  6. 

Fissurella  redimicula  Say,  1824,  Jonr.  Acad.  Nat.  Sci.  Phila.,  voL  iv,  Ist  ser.,  p.  132, 

pi.  viii,  flff.  1.     (Reprint,  1896,  Bull.  Amcr.  PaL,  No.  5.) 
FiMurella  redimicula  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  No.  3,  p.  78. 
Not  FiMurella  redimicula  Taomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South 

Carolina,  p.  113,  pi.  xxv,  fig.  14. 
FiMurella  redimicula  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  277,  flg.  196. 
Fissurella  redimicula  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  570. 
Fissurella  redimicula  Meek,  1864,  Miocene  Checis  List,  Smith.  Misc.  Coll.  (183),  p.  14. 
Fissuridea  redimicula  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  425. 

Description. — "  Ovate-oval  a  little  oblong,  conic-convex,  with  approxi- 
mate longitudinal  striae;  foramen  ovate-oval,  inclined. 

"  Longitudinal  striae  slender,  numerous,  granulated,  approximate ;  the 
granulations  of  the  striae  give  the  appearance  of  concentric  obsolete  lines : 
aperture,  inner  margin  crenate;  thickened  inner  margin  of  the  foramen 
truncate  at  one  end."     Say,  1834. 

The  typical  form  of  this  species,  with  uniform  sculpture  is  not  authen- 
tically known  from  Maryland,  although  the  type  is  supposed  to  have  come 
from  the  St.  Mary's  Kiver.  Possibly  F.  alticosta  Conrad  should  be 
considered  a  variety  or  a  synonym  of  this  species. 

Occurrence. — St.  Mary^s  Formation.      St.  Maiy^'s  Eiver. 

Collection. — British  Museum. 

'  Genus  EMARGINULA  Lamarck. 

Emarginula  marylandica  n.  sp. 

Plate  LXIII,  Figs.  7a,  7b. 

Description. — Shell  small,  moderately  thick,  depressed;  apex  slightly 
posterior  to  the  center ;  base  oval ;  anterior  slope  broadly  and  regularly 
convex ;  posterior  slope  shorter,  strongly  concave  above,  straight  for  the 
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lower  two-thirds;  sculpture  consisting  of  about  30  raised  rounded  radiat- 
ing ribs  with  intermediate  smaller  ones  toward  the  periphery  of  the 
posterior  end,  and  with  rugose  irregular  lines  of  growth;  notch  nearly 
medial;  interior  smooth;  margins  of  the  notch  thickened;  the  thicken- 
ing extending  nearly  to  the  apex  in  a  belt  which  is  slightly  depressed 
in  the  center;  periphery  sUghtly  thickened. 

Height,  2.5  mm. ;  length,  6.5  mm. ;  width,  5.5  mm. 

Occurrence. — Choptank  Formation.    Greensboro. 

Collection. — ^Maryland  Geological  Survey. 

Class   AMPHINEURA. 
Order  POLYPLACOPHORA. 

Suborder  MESOPLACOPHORA. 

Family   ISCHNOCHITONID>E. 

Genus  CH/tTOPLEURA  Shuttleworth. 
CHLfflTOPLEURA  APIOULATA   (Say). 

Plate  LXIV,  Pigs,  la,  lb,  2a,  2b,  2c. 

Ohit<m  apieulatfis  Say,  1884  (?),  American  Conchology,  Appendix. 

Chiton  iranMnna  H.  C.  Lea,  1848,  New  Fossil  Shells  from  the  Tertiary  of  Virginia, 

Abst.,  p.  5. 
ChiUm  transenna  H.  C.  Lea,  1845,  Trans.   Amer.  Pbilos.  Soc,  vol.  ix,  p.  246,  pi. 

XXXV,  fig.  85. 

Description. — "Valves  eight;  dorsal  triangles  with  series  of  elevated 
points ;  lateral  triangles  with  scattered  elevated  points. 

"  Inhabits  the  coast  of  South  Carolina. 

"Whitish;  oval-oblong,  convex,  subcarinated ;  eight-valved ;  anterior 
valve  with  numerous,  separate,  elevated,  equal,  subequidistant,  points; 
the  six  following  valves  have  on  their  dorsal  triangles  from  twenty  to 
thirty  longitudinal  series  of  equal,  elevated,  approximate  rounded  points ; 
their  lateral  triangles  with  elevated  points,  as  on  the  anterior  valve ;  pos- 
terior valve  at  base  like  the  dorsal  triangles,  its  broad  margin  with  the 
points  like  those  of  the  anterior  valve.  Length  nearly  half  an  inch." 
Say,  1834. 

This  species  which  is  living  on  the  Atlantic  coast  from  Cape  Cod  to 
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Florida,  was  described  by  H.  C.  Lea  from  the  Miocene  of  Petersburg, 
Virginia,  as  Chiton  transenna  n.  sp.  Lea's  types  which  consist  of  a  tail 
valve  and  several  medial  valves,  show  the  identity  of  the  Virginia  form 
with  the  recent  species  and  with  the  Maryland  fossils. 

Occurrence. — Calvert  Formation.  Plum  Point,  3  miles  south  of 
Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Class  SCAPHOPODA. 

OrderSOLENOCONCHIA. 

Family  DENTALIID/E. 

Genus  DENTALIUM  Linne. 

Dentalium  attenuatum  Say. 
Plate  LXIV,  Pig.  3. 

Dentalium  attenuatum  Saj,  1824,  Joar.  Acad.   Nat.  Sci.   Phila.,  yol.  !▼,   iBt  ser., 

p.  154,  pi.  Ylii,  flg.  3.  (Reprint,  1896,  Ball.  Amer.  Pal.,  No.  5.) 
Dentalium  attenuatum  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Phila.,  yoI.  tI,  Ist  aer., 

p.  211. 
Dentalium  dentalis  Conrad,   1843,   Proc.   Nat.    Inst.,   Bull,   ii,   p.    187.     (Not   of 

Lamarclt.) 
Dentalium  dentate  Conrad,  1845,  FossIIb  of  the  Medial  Tertiary,  No.  8,  p.  78,  pi. 

zliv,  flg.  9. 
Dentalium  attenuatum  Tnomey  and  Holmes,  1856,    Pleiocene  Fossils  of   South 

Carolina,  p.  105,  pi.  xzv,  flg.  1. 
Dentalium  attenuatum  Emmons,  1858,  Rept.  N.  Car.  6eoL  SnrTey,  p.  274,  flg.  188. 
Dentalium  attenuatum  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  ziv,  p.  570. 
Dentalium  attenuatum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183), 

p.  14. 
Dentalium  attenuatum  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii, 

p.  439. 

Description. — *'  Arcuated ;  surface  marked  with  from  twelve  to  sixteen 
rounded  ribs^  intervening  grooves  simple;  lines  of  growth  numerous, 
distinct;  aperture  orbicular.*'    Say,  1824. 

Length,  39  mm.;  diameter,  3.5  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  River,  Langley's 
Bluff.  Choptank  Formation.  Jones  Wharf.  Calvert  Formation. 
Plum  Point,  Chesapeake  Beach. 
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Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Dentalium  danai  Meyer. 
Plate  LXIV,  Fig.  4. 

Dentalium  Danai  Meyer,  1885,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xzix,  p.  462. 
Dentalium  Danai  Meyer,  1886,  Ala.  Geol.  Survey,  Ball,  i,  pt.  il,  p.  64,  pi.  iii,  tigs. 

2,  2a. 
Dentalium  Danai  Dall,  1892,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  ill,  pt.  ii,  p.  489. 

Description. — "Smooth,  section  circular;  smaller  aperture  with  addi- 
tional tube;  margin  distinctly  notched  on  the  convex  side  of  the  shell; 
slightly  emarginate  on  the  concave  side."     Meyer,  1886. 

Length,  68  mm.;  diameter.  4  mm. 

Occurrence. — C*alvert  Formation.  Plum  Point,  Chesapeake  Beach, 
3  miles  south  of  Chesapeake  Beach,  Truman^s  Wharf. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Cornell  University. 

Dentalium  caduloide  Dall. 
Plate  LXIV,  Figs.  5a,  5b. 

Dentalium  caduloide  Dall,  1892,  Trans.  Wagner  Free  Inst.  Bci.,  vol.  lU,pt.  li,  p.  442, 
pi.  xxiii,  fig.  25. 

Description. — "  Shell  small,  thin,  slightly  curved,  smooth  but  not 
polished,  marked  only  with  incremental  lines  which  cross  the  tube  some- 
what obliquely;  shell  cylindrical,  posterior  orifice  small,  circular,  the 
margin  without  notch  or  sulcus,  rarely  even  perceptibly  deviating  from  a 
circle  except  when  worn  or  chipped."    Dall,  1892. 

Length,  12  mm.;  diameter  (maximum),  1.3  mm.,  (minimum)  0.5  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mar/s  Kiver,  Cove  Point, 
Langley^s  Bluff.  Choptank  Formation.  Greensboro,  Jones  Wharf. 
Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Genus  CADULUS  Philippi. 

Cadulus  thallus  (Conrad). 
Plate  LXIV,  Fig.  6. 

DerUalium  thallus  Conrad,   18S4,   Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  1st  ser., 

p.  14:3. 
Dentalium  thallus  Conrad,  1845,  FobsIIs  of  the  Medial  Tertiary,  No.  3,  p.  78,  pi. 

xliv,  flg.  5. 
Dentalium  thallus  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol.  ix,  p.  280. 
Dentalium  th€Ulus  Tuomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  Carolina, 

p.  106,  pi.  XXV,  flg.  3. 
Dentalium  thallus  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  274,  flg.  190. 
Dentalium  thallus  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  570. 
Dentalium  ?  thallus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  14. 
Cadulus  thallus  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  445. 

Description. — ^*  Shell  slightly  curved,  smooth,  highly  polished ;  swell- 
ing below  the  middle;  aperture  very  regularly  oval.''     Conrad,  1834. 

^'  Subulate,  slightly  cur/ed,  smooth,  polished,  tumid  below  the  middle.'' 
Conrad,  1845. 

Length,  7  mm.;  diameter,  1.5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank 
Formation.  Dover  Bridge,  Pawpaw  Point,  Peach  Blossom  Creek, 
Greensboro,  Governor  Run  (lower  bed),  Trappe  Landing,  Jones  Wharf. 
Calvert  Formation.  Plum  Point,  3  miles  south  of  Chesapeake  Beach, 
Reed's. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Cadulus  newtonensis  Meyer  and  Aldrich. 
Plate  LXIV,  Fig.  7. 

Cadulus  Newtonensis  Meyer  and  Aldrich,  18S6,  Cin.  Jonr.  Nat.  Hist.,  vol.  ix.  No.  2, 

p.  40,  pi.  ii,  Hgs.  8a,  8b. 
Cadulus  newtonensis  Dall,  1892,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  ii,  p.  444. 

Description. — "  Two  depressed  fragments  from  Newton  show  an  aper- 
ture which  is  different  from  the  other  known  apertures  of  Cadulus  of  the 
Southern  Eocene.    Two  distant  deep  notches  on  the  convex  side,  and  two 
less  distant  emarginations  on  the  concave  side  of  the  shell  divide  the 
18 
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margin  of  the  elliptical  aperture  into  four  appendages,  of  which  the  two 
small  opposite  ones  are  equal,  the  two  larger  ones,  however,  very  un- 
equal/'   Meyer  and  Aldrich,  1886. 

Length,  7.6  mm. ;  diameter,  1.1  mm.  t 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

CLASS  PELECYPODA. 

Order  TELEODESMACEA. 

Superfamily  ADESMACEA. 

Family  PHOLADID/t. 

Subfamily  PHOLADIN/^. 

Genus  PHOLAS  (Linne)  Lamarck. 
Subgenus  THOVANA  Gray. 

PuoLAS  (Thovana)  prodxtcta  Coniad. 
Plate  LXV,  Fig.  1. 

Pholas  oblongata  Tnomey  and  Holmes,  1856,  Plelocene  FobsIIb  of  Soath  Carolina, 

p.  108,  pi.  xxiv,  fig.  5. 
Not  Pholaa  oblongata  Say. 

Pholas  producta  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  571. 
Pholaa  produeta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
Pholaa  {Thovana)  produeta  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toL  ill,  pt. 

iv,  p.  815. 

Description. — ^^  Shell  oblong-ovate,  inflated,  transversely  and  longi- 
tudinally striated;  strise  muricated,  and  elevated  on  the  buccal  side  into 
ribs;  buccal  margin  acutely  rounded;  anal  margin  compressed;  dorsal 
margin  anteriorly  reflexed,  forming  a  cavity;  hinge  callous,  minutely 
striated  transversely  and  longitudinally,  and  with  about  twelve  cells.*' 
Tuomey  and  Holmes,  1856. 

Occurrence. — Choptank  Formation.    Greensboro. 

Collection. — Maryland  Geological  Survey. 

Genus  BARNEA  (Uach  MS.)  Risso. 
Subgenus  SCOBINA  Bayle. 

Barnea  (Scobina)  arouata  (Conrad). 
Plate  LXV,  Figs.  2,  3. 

Pholaa  arcuata  Conrad,  1841,  Fossils  of  the  Medial  Tertiary,  p.  8  of  cover  of  No.  3. 
Pholaa  acuminata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  77,  pi.  xliv,  fig.  3. 


MARYLAND   GEOLOGICAL    SURVEY  275 

Pholaa  arctiata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  571. 
Pholas  arcuata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  12. 
Bamea  {Scobina)  arcuata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iy, 
p.  816. 

Description, — "  Shell  oblong-ovate,  with  numerous  ribs,  elevated  on 
the  posterior  side,  and  concentric  wrinkled  striae,  lamelliform  on  the 
anterior  side;  ribs  squamose;  base  arcuated/*    Conrad,  1841. 

This  species  differs  from  P.  costata  found  so  abundantly  at  Cornfield 
Harbor  by  being  smaller,  by  having  a  longer  umbonal  reflection,  and 
by  being  thicker  and  stronger.     We  have  only  a  few  broken  valves. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collection. — Maryland  Geological  Survey. 

Genus  MARTESIA  Leach. 
Section  ASPIDOPHOLAS  Fischer. 

Martesia  ovalis  (Say). 
Plate  LXV,  Figs.  4,  5,  6,  7,  8,  9. 

Pholaa  ovalis  Say,  1820,  Amer.  Jour.  Sci.,  vol.  ii,  p.  89. 

Martesia  (?)  ovalis  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  yoI.  iii,  pt.  iv,  p.  820, 
pi.  xxxYi,  flg.  5. 

Description. — "  Tube  equal,  entire  and  rounded  at  base,  and  gradu- 
ally attenuated  towards  the  anterior  termination.  Shell  subovate,  de- 
hiscent; valves  with  crowded,  acute,  elevated,  transverse  lines,  some- 
what decussate  with  longitudinal  slightly  indented  ones,  a  more  con- 
spicuous longitudinal  indented  line  before  the  middle,  posterior  basal 
margin  smooth;  within  equal,  the  posterior  basal  margin  distinguished 
by  a  slight  undulation."     Say,  1820. 

Shell  small,  oval,  elevated,  thin,  and  fragile;  a  radial  furrow  extends 
obliquely  across  the  shell  from  the  beak  to  a  point  on  the  ventral  margin 
slightly  posterior  to  the  middle,  from  this  point  a  fine  curved  line  ex- 
tends diagonally  forward  and  upward  to  the  upper  part  of  the  anterior 
margin,  thus  dividing  the  surface  into  three  portions,  the  anterior  one 
being  smooth,  extremely  thin  and  usually  entirely  broken  off,  the  mid- 
dle one  being  covered  with  fine,  close,  distinct,  minutely  crimped 
lamellflB  running  parallel  to  the  curved  line,  bounding  them  anteriorly; 
the  posterior  portion  with   only  rather  coarse,  irregular,   concentric 
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growth  lines :  umbonal  reflection  small,  heavy,  standing  almost  vertically 
and  curved  posteriorly:  within,  chondrophore  long,  curved,  narrow; 
posterior  ligament  area  distinct,  elongated,  oval;  median  furrow  showing 
as  a  slight  ridge:  umbonal  area  covered  by  a  large,  elongated  oval  or 
hour-glass  shaped  protoplax  extending  forward  to  below  the  middle  of 
the  anterior  margin,  backward  neariy  to  the  ends  of  the  valves  and 
covering  a  third  of  the  side  of  the  shell,  being  sometimes  laterally  con- 
tracted into  a  somewhat  hour-glass  outline :  shell  enclosed  in  a  calcareous 
tube  or  siphonoplax  lining  the  burrow,  thin  anterioriy,  thickened  and 
contracted  posterioriy:  other  accessory  plates  absent. 

This  interesting  little  shell  is  found  often  riddling  the  valves  of 
Melina  maxillaia.  There  can  be  no  doubt  of  its  identity  with  Sa3r^s 
species.  M,  rhomboidea  H.  C.  Lea  is,  as  remarked  by  him  in  describ- 
ing it,  not  just  identical  with  M.  ovaliSj  although  the  differences  are 
slight  and  may  not  be  of  specific  value, — still  it  is  thought  best  not  to 
unite  them  without  examining  a  series  of  specimens  of  Lea's  species. 

Length,  16  mm.;  height,  10  mm.;  diameter,  5.5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  St.  Mary's  River. 
Choptank  Formation.  Jones  Wharf,  Pawpaw  Point,  St.  Leonard 
Creek,  Governor  Run  (lower  bed),  Cordova.  Calvert  Formation. 
Plum  Point,  White's  Ijanding,  Reeds. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Superfamily  MYACEA. 
Family  SAXiCAVlI)^. 

Genus  PANOPEA  Menard. 

Panofea  whitfieldi  Dall. 
Plate  LXV,  Fig.  10. 

Pano/Mf^a  OoIdfuHsU  Whitfield,  1894,   Mod.   xxiv,  U.  S.  Geol.  Survey,  p.  89,  pi.  xvi, 

ti^s.  9-1:^. 
Not  Panopea  Oohlfussii  Wagner,  18«8. 
Pauopen  Whitfieldi  Dall,  1S98,  Trans.  Wagner  Free  Inst.  Sol.,  vol.  iii,  pt.  Iv,  p.  8*.>9. 

Description. — Shell  elongate-ovate;  beaks  approximate,  not  promi- 
nent; anterior  and  posterior  portions  of  the  valves  almost  equal;  ante- 
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rior  portion  not  or  but  slightly  expanded;  posterior  not  or  but  slightly 
contracted  and  produced;  surface  with  irregular,  concentric  undula- 
tions, more  or  less  strongly  marked  and  sometimes  lamellar. 

It  differs  from  P.  goldfussii  Wagner  in  being  more  equilateral,  less 
expanded  anteriorly  and  less  contracted  and  produced  posteriorly. 

Length,  90  mm.;  height,  51  mm.;  diameter,  8  mm. 

Occurrence. — Choptank  Formation.  Governor  Run  (lower  bed). 
Calvert  Formation.  Plum  Point,  Lyon's  Creek,  White's  Landing, 
Wye  Mills,  Fairhaven,  New  Town  (?). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Panopea  goldfussii  Wagner. 
Plate  LXVI,  Fig.  1. 

Panopea  Ooldfusni  Wagner,  1839,  Joar.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  Ist  ser., 

p.  52,  pi.  i,  fig.  8.     Probably  pabUshed  privately  in  1888. 
PanapcBa  porreeta  Conrad,  1842,  Fossils  of  the  Medial  Tertiary,  p.  71,  pi.  xli,  fig.  2. 
Olyeimeris  Ooldfuasii  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xiv,  p.  571. 
Panopcea  OoUtftMsii  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
Panopcea  porreeta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
Panopea  Ooldfuttii  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv.  p.  829. 

Description. — "  Shell  oblong,  subovate,  ventricose;  disks  with  con- 
centric, unequal,  shallow  grooves;  lines  of  growth  coarse  and  prominent; 
anterior  extremity  slightly  gaping;  anterior  margin  rounded,  anterior 
dorsal  margin  elevated;  posterior  side  narrowed,  somewhat  produced, 
not  reflected;  posterior  dorsal  margin  nearly  rectilinear;  cardinal  teeth 
obliquely  compressed,  united  at  base  to  the  nympha,  shoii;  and  not 
very  prominent."    Wagner,  1839. 

Length,  117  mm.;  height,  58  mm.;  diameter,  21  mm. 

Occurrence. — St.  Maky^s  Formation.  Cove  Point,  St.  Mary's  River. 
Choptank  Formation.  Governor  Run  (lower  bed),  Jones  Wharf,  Paw- 
paw Point.  Calvert  Formation.  Plum  Point,  Wye  Mills,  New 
Town(?). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Panopea  AMERICANA  Conrad. 
Plate  LXVI,  Fig.  2. 

Panopcea  Americana  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  4,  pi.  II,  fig.  1. 
OlycimerU  Americana  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xlv,  p.  571. 
Panapcea  Americana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  12. 
Panopea  americana  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Hi,  pt.  lv,p.  830. 

Description, — "  Shell  rhomboidal,  flexuous,  profoundly  gaping  at  both 
extremities ;  surface  undulate  with  coarse  lines  of  growth ;  anterior  mar- 
gin obliquely  truncated,  nearly  parallel  with  the  posterior  margin,  which 
is  also  oblique  and  truncated;  basal  margin  contracted  in  the  middle; 
cardinal  process  very  prominent  and  slender;  nympha  profound  and 
very  thick,  its  upper  surface  transversely  striated;  right  valve  with  a 
wide  and  profound  cardinal  fosset."     Conrad,  1838. 

This  species  is  very  abundant,  large,  and  well  preserved  in  the  Chop- 
tank  formation. 

Length,  190  mm.;  width,  102  mm.;  diameter,  34  mm. 

Occurrence, — Choptank  Formation.  Governor  Eun  (upper  and 
lower  beds),  2  miles  south  of  Governor  Run  (upper  and  lower  beds). 
Flag  Pond,  St.  Leonard  Creek,  Jones  Wharf,  Turner,  Pawpaw  Point, 
Peach  Blossom  Creek,  Cordova,  Greensboro.  Calvert  Formation. 
3  miles  south  of  Chesapeake  Beach,  Eeeds,  Wye  Mills,  Lyon's  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  SAXICAVA  Reuriau  de  Bellevue. 

Saxicava  arctica  (Linn6). 
Plate  LXVI,  Figs.  3,  4,  5,  6. 

Mya  arctica  Linn^,  1767,  Syst.  Nat.,  12th  Edit.,  p.  1118. 

Mya  arctica  Fabricius,  1780,  Fauna  Gronlandica,  p.  407. 

Saxicava  dixtorta  Say,  1822,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  ii,  Ist  ser.,  p.  818. 

Saxicava  bilifieata  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  18,  pi.  x,  fig.  4. 

Saxicava  dintorta  Gould,  1841,  Invert.  Mass.,  p.  61,  tig.  40. 

Saxicava  bilineata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiy,  p.  57i. 

Saxicava  bilineata  Meek,  1864,  Miocene  Checli  List,  Smith.  Misc.  Coll.  (188),  p.  12. 

Saxicava  insita  Conrad,  1869,  Amer.  Jour.  Conch.,  vol.  v,  p.  40. 

Saxicava  incita  Conrad,  1869,  Amer.  Joor.  Conch.,  vol.  v,  p.  101. 

Saxicava  arctica  Gould  (Binney's),  1870,  Invert.  Mass.,  p.  89. 

Saxicava  arctica  Dall,  1898,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  ill,  pt.  iv,  p.  884. 
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Description. — ^This  shell  yaiies  extremelj  according  to  age  and  posi- 
tion and  has  reoeiyed  many  names;  for  much  fuller  synonymy  see 
Binney  and  Dall  {cii,  supra). 

As  most  frequently  found  in  Maryland  the  shell  is  roughly  quadri- 
lateral in  outline;  inequiyalye^  the  right  yalye  oyerlapping;  beak  nearly 
terminal;  from  it  tiro  ridges  extend  backward,  one  near  the  superior 
dorsal  margin  and  the  other,  usually  more  prominent,  to  the  posterior 
t)asal  angle;  exterior  surface  irregularly  undulated  and  coarsely  marked 
by  lines  of  growth;  anterior  an<l  posterior  margins  often  almost  squarely 
truncated;  anterior  basal  margin  at  times  contracted;  teeth  obsolete  or 
at  times  one  in  either  yalye. 

Instead  of  being  quadrilateral,  the  outline  may  be  yery  greatly  modi- 
fied by  the  production  or  curving  of  some  portion  of  the  margin.  The 
ridges  running  back  from  the  beak  are  perhaps  the  most  constant  char- 
acter. 

Length,  19  mm.;  height,  9  mm.;  diameter,  5  mm. 

Occurrence, — St.  Mary^s  Formation.  Cove  Point,  St,  Mary's  River, 
Choptank  Formation.  Governor  Run  (upper  and  lower  beds),  2  miles 
south  of  Grovemor  Run  (upper  and  lower  beds).  Flag  Pond,  Jones  Wharf, 
Turner,  Pawpaw  Point,  St.  Leonard  Creek,  Dover  Bridge,  Oreensboro. 
Calyert  Formation.  Chesapeake  Beach,  3  miles  south  of  Chesapeake 
Beach,  Plum  Point,  White's  Landing,  3  miles  west  of  Centerville. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  I^ational  Museum. 

Family  CORBULIDit. 

Genus  CORBULA  (Bruguiere)  Lamarck. 
Section  CORBULA  ss. 

CoRBULA  IDONEA  Conrad. 
Plate  LXVII,  Figs.  1,  2,  3. 

Carbula  idonea  Conrad,  1H3S,  Amer.  Jour.  Scl.,  voL  xxiii,  p.  841. 
Corbula  idonea  Conrad,  1888,  FoBsiU  of  the  Medial  Tertiary,  p.  6,  pi.  x,  flg.  6. 
Corhula  idonea  Conrad,  18«8,  Proc.  Acad.  Nat  Sci.  Phila.,  vol.  xiv,  p.  672. 
Corbula  idonea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
Corbula  idonea  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  88,  pi.  xv,  flg.  90. 
Corbula  (Corbula)  idonea  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  ill,  pt.  iv. 
p.  852. 
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Description. — "  Shell  subtriangular,  convex,  thick,  obscurely  undu- 
lated; with  a  fold  on  the  posterior  submargin  and  the  extremity  angu- 
lar; basal  margin  acute;  cardinal  tooth  very  thick  and  elevated.  Length, 
one  inch/*     Conrad,  1833. 

Surface  of  left  valve  with  obsolete  concentric  undulations,  angular 
posteriorly;  right  valve  with  irregular,  concentric  undulations,  beak 
more  prominent  and  strongly  curved  than  in  lower  valve ;  posterior  sub- 
margin  ridged,  tooth  massive. 

Length,  34  mm.;  height,  29  mm.;  diameter,  13  mm. 

Occurrence. — Choptank  Formation.  Governor  Bun,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Cuckold  Creek,  Turner, 
Pawpaw  Point,  Dover  Bridge,  Peach  Blossom  Creek,  Trappe  Landing, 
Cordova,  Greensboro,  Skipton.  Calveet  Formation.  Chesapeake 
Beach,  3  miles  south  of  Chesapeake  Beach,  Plum  Point,  Reeds. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Section  ALOIDIS  Megerle  von  Mlihlfeld. 
CORBULA  ELEVATA  Courad. 

Plate  LXVII,  Figs.  4,  6. 

Corbula  elevaia  Conrad,  1888,  Foasils  of  the  Medial  Tertiary,  p.  7,  pi.  iv,  fig.  S. 
Corbula  elevata  Conrad,  1868,  Froc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiT,  p.  572. 
Corbula  elevata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  13. 
Corbtda  curia  Conrad,  1867,  Amer.  Jonr.  Conch.,  vol.  iil,  p.  269,  pi.  zxi,  figs.  6-8. 
Corbula  {Aloidia)  elevata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv, 
p.  852. 

Description. — "  Shell  triangular,  equilateral,  height  greater  than  the 
length;  inferior  valve  ventricose,  with  regular  numerous  concentric 
impressed  lines,  which  disappear  on  the  posterior  slope;  umbo  pro- 
foundly elevated ;  posterior  slope  with  an  obtuse  furrow  descending  from 
the  beak;  extremity  narrowed,  slightly  emarginate."    Conrad,  1838. 

Length,  12  mm.;  height,  12.5  mm.;  diameter,  4.6  mm. 

Occurrence. — Calvert  Formation.  Fairhaven,  Chesapeake  Beach, 
3  miles  south  of  Chesapeake  Beach,  Plum  Point,  Lyon's  Creek,  Tru- 
man's Wharf,  White's  Landing,  Beeds,  3  miles  west  of  Centerville. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Section  CUNEOCORBULA  Cossmann. 

CoRBULA  iN^QUALis  Say. 
Plate  LXVII,  Figs.  6,  7,  8,  9,  10,  11,  12,  13,  14. 

Corbula  incrqtiale  Say,   1824,  Jour.   Acad.  Nat.  Sci.  Phila.,  vol.  iv,  Ist  ser.,  p.' 158, 

pi.  xiii,  fig.  2:  — not  of  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  6. 
Corbula  cuneata  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  5  (excl.  diag.),  pi. 

iii,  tfg;.  2. 
Corbula  incBquale  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  76,  pi.  XX,  fig.  12. 
Corbula  incBqualis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
Corbula  subeontracta  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  88,  pi.  xv, 

figs.   11-14. 
Corbula  cuneata  Harris,  1896,  Bnll.  Amer.  Pal.,  No.  5,  pp.  329,  846,  pi.  xiii,  fig.  2;— 

not  of  Say,  1824. 
?  Corbula  (Cuneocorbula)   Whitjleldi  Dall,   1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

iii,  pt.  iv,  p.  849,  pi.  xxxvi,  fig.  18. 
Corbula  iCuneocorbula)  irKsqualis  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  858. 
Corbula  iCuneocorbula)  subeontracta  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

iii,  pt.  iv,  p.  8.54. 

Description. — "  Shell  convex,  transversely  ovate-trigonal,  rough,  with 
unequal  coarse  wrinkles:  anterior  margin  with  a  very  acute  but  shoirt 
rostrum  at  its  inferior  termination,  separated  from  the  disk  by  an  acute 
line:  base  rounded  and  a  little  contracted  near  the  anterior  angle:  um- 
bones  not  prominent."     Say,  1824. 

This  species  is  somewhat  variable  in  size,  outline,  thickness  of  shell, 
and  strength  of  ornamentation.  Specimens  from  Church  Hill  are  quite 
small  and  agree  with  the  types  of  C.  subeontracta.  The  upper  pos- 
terior angle  in  Whitfield^s  fig.  11  is  not  characteristic,  his  fig.  12  is 
much  more  typical.  Between  the  larger  Church  Hill  specimens,  some 
from  Plum  Point,  and  specimens  of  C.  whitfieldi,  there  seems  to  be  very 
little,  if  any,  essential  difference.  Specimens  from  the  Jones  Wharf 
horizon  are  often  more  finely  striated  than  those  from  the  Calveri; 
formation,  while  those  from  the  St.  Mary's  formation  are  largest,  thick- 
est and  have  the  most  rounded  base.  All  agree  in  having  rather  coarse, 
irregular,  concentric  undulations. 

Length,  10.5  mm.;  height,  7  mm.;  diameter,  2.6  mm. — St.  Mary's 
Eiver  specimen. 

Occurrence. — St.  Mary's  Formation.    Cove  Point,  Langley's  Bluff, 
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St.  Mary's  River.  Choptank  Formation.  Governor  Kun,  2  miles 
south  of  Governor  Bun,  Flag  Pond,  Jones  Wharf,  Turner,  Pawpaw 
Point,  Dover  Bridge,  Peach  Blossom  Creek,  Trappe  Landing,  Cordova. 
Calvert  Formation.  Fairhaven,  Chesapeake  Beach,  3  miles  south  of 
Chesapeake  Beach,  Plum  Point,  Lyon's  Creek,  White's  Landing,  Tru- 
man's Wharf,  Wye  Mills,  3  miles  west  of  Centerville,  Church  Hill. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Corbula  cuneata  Say. 
Plate  LXVII,  Figs.  15,  16,  17,  18,  19. 

Corbula  cuneata  Say,  1824,  Jour.  Acad.   Nat.  Scl.  Pbila.,  vol.  iv,   let  ser.,  p.  152, 

pi.  zlll,  fig.  S. 
Corbula  inaquale  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  6,  pi.  ill,  flg.  8, 

(left  band  one),  (diagn.  and  remarks  excluded.) 
Corbula  cuneata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
Corbula  (Cuneocorbula)  cuneata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iU, 

pt.  iv,  p.  854. 

Description, — "  Shell  transversely  ovate-trigonal,  acutely  angulated  or 
somewhat  rostrated  before,  and  depressed  on  the  anterior  slope,  which 
is  separated  from  the  disk  by  a  subacute  line:  surface  of  both  valves 
similarly  striate  with  equal,  elevated,  equidistant  lines,  forming  grooves 
between  them;  the  striae  on  the  smaller  valve  are  rather  more  distant: 
umbones  not  prominent."     Say,  1824. 

It  may  be  distinguished  from  C  incequalis  by  having  striae  that  are 
much  finer  and  more  close  set,  equal,  and  equidistant  than  in  C 
incBqualis.  It  is  also  much  less  common.  When  found  at  all  it  is  more 
commonly  at  the  Jones  Wharf  horizon. 

Length,  12  mm.;  height,  7.5  mm.;  diameter,  2.5  mm. 

Occurrence, — Choptank  Formation.  Governor  Run,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Pawpaw  Point,  Turner, 
Trappe  Landing,  Greensboro,  Cordova.  Calvert  Cormation.  Plum 
Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Family  MYACIDyt. 

Genus  MYA  (Linne)  Lamarck. 
Mya  productta  Conrad. 

Plate  LXVIII,  Figs,  la,  lb,  2. 

Mya  produeta  Conrad,  183^,  Fossils  of  the  Medial  Tertiary,  p.  1,  pi.  i,  fig.  1. 
Myapral&nga  Conrad,  1842,  Proc.  Nat.  Inst.,  Bnll.  ii,  p.  185, — name  only. 
Mya  produeta  Conrad,  1868,  Proc.  Acad.  Nat  Sci.  Phila..  vol.  xIy,  p.  573, 
Mya  produeta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  13. 
Mya  produeta  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt.  It,  p.  858. 

Description. — "  Shell  profoundly  elongated,  elliptical,  flexiious;  sur- 
face coarsely  wrinkled;  beaks  prominent,  flattened  posterior  to  the  mid- 
dle; base  emarginate,  corresponding  to  the  furrow  on  the  disk;  left  valve 
with  obsolete  radiating  striss;  cardinal  tooth  profoundly  dilated.^'  Con- 
rad, 1838. 

"  This  is  a  fine  and  remarkably  elongated  species,  gaping  at  both 
extremities,  and  very  rare." 

We  have  but  one  imperfect  valve. 

Length,  123  mm.;  height,  about  50  mm.;  diameter,  14  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — ^Maryland  Geological  Survey. 

Genus  SPHENIA  Turton. 

Sphenia  dubia  (H.  C.  Lea). 
Plate  LXVIII,  Figs.  3,  4,  5,  6. 

Panopma  dubia  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  toI.  ix,  p.  236,  pl.  zxxlv, 

fig.  9. 
QlydmerU  dubia  Conrad,  1868;  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  571. 
Panoposa  dubia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  13. 
Sphenia  dubia  Dall,  1898,  Trans.  Wagner  Free  Inst.  ScL,  vol.  ili,  pt.  It,  p.  859. 

Description. — ^^  Shell  quadrately  elliptical,  transverse,  inequilateral, 
posteriorly  truncate,  anteriorly  rounded,  somewhat  inflated,  rather  thick, 
striate;  strisB  concentric,  regular;  basal  margin  straight;  beaks  promi- 
nent; nymphffi  large,  exseriied,  very  long;  hinge  with  a  small  fosset." 
Lea,  1845. 
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The  shape  is  quite  variable  according  to  the  conditions  of  growth; 
shell  moderately  or  markedly  convex,  produced  and  truncated  or  atten- 
uated posteriorly;  strioB  not  regular  but  somewhat  irregular  and  chang- 
ing into  shallow  undulations,  those  on  the  dorsal  and  posterior  slopes 
meeting  at  nearly  a  right  angle;  left  valve  with  a  flat  tooth  internally 
smooth,  externally  slightly  grooved  and  fitting  into  a  well  marked  fosset 

■ 

in  the  right  valve,  which  is  bounded  anteriorly  by  a  slight  ridge. 

A  remarkably  fine  large  specimen  fi^om  Jones  Wharf  measures  in 
length,  18  mm.;  height,  11  mm.;  diameter,  4  mm. 

Occurrence. — Cboptank  Formation.  Gtovemor  Bun,  Jones  Wharf, 
Pawpaw  Point,  Greensboro.     Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  PARAMYA  Conrad. 

Paramya  subovata  Conrad. 
Plate  LXVIII,  Figs.  7,  8. 

Myalina  Kuhovata  Conrad,  1845,  Fossils  of   the   Medial  Tertiary,  p.  65,  pi.  xxzvi, 

fig.  4. 
Paramya  subovata  Conrad,  1860,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xii,  p.  232. 
Paramya  tttbovaia  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  572. 
Paramya  subovata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  12. 
Paramya  subovata  Dall,  1889,  Bull,  xxxvii,  U.  S.  Nat.  Mas.,  p.  70. 
Paramya  subovata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  861. 

Description. — "  Suhovate,  inequilateral,  ventricose  over  the  umbonal 
slope,  slightly  flattened  from  beak  to  base;  surface  with  irregular  con- 
centric lines;  ligament  and  basal  margins  straight,  parallel;  a  spoon- 
shaped  fosset  in  each  valve,  the  lateral  margins  of  which  are  carinated; 
fosset  emarginate  at  base."    Conrad,  1845. 

Basal  and  ligament  margins  not  parallel  but  divergent  posteriorly. 
Quite  rare. 

Length,  6.6  mm. ;  height,  4  mm. ;  diameter,  1  mm. 
Occurrence. — Choptank   Formation.    2   miles   south   of   Governor 
Eun,  Jones  Wharf.    Calvert  Formation.    Plum  Point 
Collection. — Maryland  Geological  Survey. 
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Superfamily  MACTRACEA. 

Family  MESODESMATID/E. 
Subfamily  MESODESMATINi€. 

Genus  MESODESMA  Deshayes. 
MeSODESMA  MARIANA  n.  Sp. 

Plate  LXIX,  Figs.  1,  2,  3. 

Descripiion. — Shell  ovate,  depressed,  inequilateral ;  anterior  end  much 
the  longer;  beak  very  low;  anterior  side  straight;  anterior  end  acutely 
rounded  and  much  above  the  line  of  the  base;  base  a  regular  curve 
continuous  with  curve  of  anterior  end;  posterior  side  and  end  bluntly 
curved,  meeting  the  base  at  an  angle  on  the  line  of  the  base;  posterior 
adductor  scar  compact,  oval;  anterior  scar  elongated  and  largest  below; 
pallial  line  distinct;  pallial  sinus  moderately  deep,  rounded;  exterior 
surface  somewhat  polished  with  some  irregular  fine  concentric  growth 
lines. 

Length,  9.75  mm.;  height,  6.5  mm.;  diameter,  1.8  mm. 

Occurrence. — St.  Mary'^s  Formation.    Cove  Point,  St.  Mary^s  River. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Subfamily    ERVILIINyt. 

Genus  ERVILIA  Turton. 

Ervilia  planata  Dall. 
Plate  LXIX,  Figs.  4,  5,  6. 

Ervilia  planata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  voL  iii,  pt.  iv,  p.  915. 

Description. — ^^  Shell  small,  subtriangular,  flattened,  smooth  or  ob- 
scurely concentrically  ridged,  subequilateral ;  the  beaks  low,  calyculate; 
the  dorsal  slopes  slightly  rounded,  subequal ;  the  base  evenly  arched,  not 
projecting;  hinge  well  developed,  the  marginal  grooves  in  the  right  valve 
almost  as  long  as  the  dorsal  margins ;  pallial  sinus  small,  rounded  in  front, 
falling  considerably  short  of  the  vertical  from  the  beaks.  Lon.  3.25, 
alt.  2.25,  diam.  1.5  mm."    Dall,  1898. 

Occurrence. — Calvert  Formation.     Church  Hill. 

Collection. — ^Maryland  Geological  Survey. 
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« 

Family  MACTRID/E. 
Subfamily  MACTRINyt 

Genus  MACTRA  (L.)  Lamarck. 

Magtra  clathbodon  Lea. 
Plate  LXIX,  Pigs.  7,  8,  9. 

Maetra  clathrodofi  Lea,  1883,  Contrib.  to  Geology,  p.  212,  pL  yl,  flg.  228. 

Macira  subeuneata  Conrad,  1888,  FobbIIs  of  the  Medial  Tertiary,  p.  28,  pi.  xv,  fl^.  8. 

Maetra  elathrodon  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  892. 

Description, — "  Shell  subtriangular,  thin,  inequilateral,  obscurely  and 
transversely  striate;  beaks  somewhat  pointed;  lateral  teeth  crossed  by 
equidistant  minute  striae;  excavation  of  the  pallial  impression  small  and 
rounded;  anterior  and  posterior  cicatrices  scarcely  visible;  cavity  of  the 
shell  somewhat  deep;  cavity  of  the  beaks  rather  deep."     Lea,  1833. 

Lea's  type  specimens  are  the  young  of  the  same  species  whose  adult  form 
Conrad  later  described  as  M.  siibcuneata. 

Length,  33  mm. ;  height,  25  mm. ;  diameter,  7  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  Langley's  Bluflf, 
St.  Mar/s  Eiver.  Calveet  Formation.  Plum  Point,  3  miles  west  of 
Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  SPISULA  Gray. 

Subgenus  HEM  I  MACTRA  Swainson. 

Section  MACTROMERIS  Conrad. 

Spisula  (Hemimactra)  delumbis  (Conrad). 
Plate  LXIX,  Fig.  10. 

Maetra  delunibis  Conrad,  18S2,  Fossil  Shells  of  the  Tertiary,  p.  26,  pi.  zi. 
Maetra  delumbis  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  27,  pi.  xv,  iig.  1. 
Maetra  delumbis  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xiv,  p.  572. 
Maetra  delumbis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  11. 
Maetra  Virginiana  Conrad,  1867,  Amer.  Jour.  Conch.,  vol.  Hi,  pp.  188,  269,  pi.  xxli, 

flg.  4. 
Maetra  iSchizodesma)  delumbis  Whitfield,  1894,  Mon.  xxlv,  U.  8.  Geol.  Suirey,  p.  82, 

pi.  xy,  flg.  10. 
Sjpiatda  (Hemimaetra)  delumbis  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  897,  pi.  xxvii,  flg.  26. 
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Description. — "  Suboval,  thin  and  fragile,  with  a  fold  on  the  posterior 
snbmargin;  nmbo  prominent;  beaks  nearly  central,  approximate;  luniile 
mnch  elongated,  lanceolate,  slightly  impressed/'     Conrad,  1832. 

Surface  nearly  smooth,  teeth  prominent,  fosset  large,  pallial  sinus 
acutely  rounded,  distinguished  from  S.  marylandica  by  having  but  one 
elevated  line  on  upper  posterior  slope.  No  specimens  obtained  were  per- 
fect enough  to  measure. 

Occurrence. — St.  Mary^s  Formation.  St.  Marv^s  River.  Choptaxk 
Formation.  Governor  Eun,  Jones  Wharf.  Calvert  Formation, 
Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Spisula  (Hemimactra)  marylandica  Dall. 
Plate  LXIX,  Fig.  11. 

Spitula  {Hemimactra)  marylandica  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iU, 
pt.  iy,  p.  897,  pl.  xxYiii,  fig.  5. 

Description. — ^^  Shell  large,  suboval,  thin,  inflated,  with  a  nearly 
smooth  surface,  marked  chiefly  by  incremental  and  obsolete  radiating 
lines;  beaks  high,  subcentral,  adjacent;  anterior  end  excavated  above, 
rounded  in  front,  posterior  sloping  to  a  bluntly  pointed  end  behind; 
anterior  dorsal  area  smooth  and  deeply  impressed;  posterior  area  some- 
what depressed,  striated,  flexuous,  with  three  obscure,  elevated  lines,  ex- 
tending from  the  umbo  to  the  margin  outside  of  the  area-;  base  arcuate; 
pallial  sinus  rather  narrow,  extending  nearly  to  the  middle  of  the  shell, 
bluntly  pointed  in  front;  binge  strong,  with  a  large  oblique  chondrophore, 
very  short,  smooth  lateral  laminsB,  and  the  anterior  arm  of  the  right  car- 
dinal tooth  coalescent  with  the  ventral  lamina. 

"This  fine  species  is  at  once  differentiated  from  S.  delumbis  by  its 
more  equilateral  and  inflated  shell,  and  by  having  instead  of  only  one 
three  elevated  lines  radiating  backward  from  the  beak."    Dall,  1898. 

Length,  90  mm.;  height,  67  mm.;  diameter,  40  mm.  (Dall). 

Occurrence. — St.  Mart's  Formation.  St.  Mary^s  River.  Choptank 
Formation.    Jones  Wharf.     Calvert  Formation.    Plum  Point. 

» 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 
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Spisula  (Hemimactra)  curtidens  Dall. 
Plate  LXIX,  Figs.  12,  13. 

SpUula  (Hemimactra)  eurtidens  Dall,  1898,  Trans.  Wagner  Free  Inet.  Scl.,  vol.  iii, 
pt.  iv,  p.  898,  pi.  xxvii,  flga.  2,  24. 

Description. — "  Shell  large,  not  heavy,  subtrigonal,  with  low,  narrow, 
rather  pointed  beaks,  the  anterior  being  markedly  longer  than  the  pos- 
terior end ;  surface  smooth  or  striated  by  incremental  lines,  and  near  the 
base  by  fine,  obscure,  irregular  longitudinal  wrinkles;  valves  moderated, 
inflated ;  anterior  end  produced,  depressed  above,  rounded  in  front ;  pos- 
terior end  shori;,  flattened  in  front  of  the  beaks,  posterior  dorsal  area  im- 
pressed and  bounded  by  a  rounded  ridge  which  extends  from  the  beak 
to  the  margin;  anterior  dorsal  area  impressed,  with  a  somewhat  flexuous 
surface;  hinge  with  a  large  but  not  projecting  chondrophore;  in  the 
right  valve  the  dorsal  laminae  are  very  short  and  smooth,  tHe  cardinal 
tooth  quite  compressed.  Lon.  (of  young  shell)  22,  alt.  17,  diam.  about 
9  mm. ;  but  judging  from  the  fragments  found,  the  species  reaches  when 
adult  a  height  and  length  of  90  mm. 

"  This  fine  Spisula  is  sharply  distinguished  from  any  other  American 
species  by  its  high  and  triangular  form,  short,  excavated  hinge-plate,  and 
the  inequilaterality  of  the  shell.^^    Dall,  1898. 

Occurrence. — Choptank  Formation.  Dover  Bridge  (Dall).  Cal- 
vert Formation.    Burch^s  (Dall). 

Collection. — TJ.  S.  National  Museum. 

Spisula  (Hemimactra)  subponderosa  (d'Orbigny). 
Plate  LXX,  Figs.  1,  2,  3,  4. 

Maetra ponderosa  Conrad,  1880,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vi,  1st  ser.,  p.  228, 
pi.  X,  fig.  5,— not  of  Eichwald,  1880,  Nat.  Skizze  von  Lith.,  p.  207. 

Maetra  ponderosa  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  25,  pi.  xiv,  fig.  1. 

Maetra  subponderosa  d  Orblgny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  100. 

Maetra  ponderosa  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  572. 

Maetra  ponderosa  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  11. 

Maetrodesma  ponderosa  Conrad,  1869,  Amer.  Jour.  Conch.,  vol.  iv,  p.  247. 

Spisula  {Hemimaetra)  subponderosa  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  iv,  p.  899,  pi.  xxvii,  figs.  3,  16. 

Description. — "  Shell  subtriangular,  convex,  thick,  concentrically  un- 
dulated ;  anterior  margin  depressed,  with  an  obtuse  plication  at  the  angle ; 
beaks  nearest  the  posterior  margin. 
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"  Three  and  a  quarter  inches  in  length  and  four  and  a  quarter  inches 
in  breadth.  The  cardinal  pit  is  large,  thick,,  and  subcordate*  and  the  lat- 
eral teeth  are  short  and  tcit  robust;  vhen  the  Talxes  are  dceedj.  the  de- 
pression  on  the  anterior  slope  forms  a  slightly  concaxe  area.**  Conrad, 
1830. 

Length,  108  mm. ;  height,  86  mm. ;  diameter,  2S  mm. 

Occurrence. — St.  Maby^s  Formatiox.    Cotc  Point,  St  Marrs  KiTer. 

CoUedians. — ^Maryland  Geological  Survey,  Johns  Hopkins  XTniveisitT, 
XT.  S.  Xational  Museum. 

Spisuul  (HsmMACTRA)  coNFRAQA  (Courad). 
Plate  LXX,  Figs.  5a,  oh. 

Mmdr^  eonfr^ffa  Conrad,  1S33,  Amer.  Jonr.  ScL,  roL  xxiii.  p.  S40,  not  spelled  trov- 

Jfacira  fmgom  Connd,  183S,  Fossils  of  the  Medial  Tertiarr,  p.  :i6,  pi.  xIt,  fig.  d. 
Mcdrm  imerauaU  Conrad,  1$3S,  Fossils  of  the  Medial  Tertiary,  p.  24«  pi.  xiii,  fig.  d. 
Mesodfjma  eomfraga  Conrad,  1S63,  Proc.  Acad.  Nat.  Sci.  Phlla.,  Tol.  xIt,  p.  574. 
Jfetodetma  incrat»aia  Conrad,  1S63,  Proc.  Acad.  Nat.  Sci.  Phila.,  rol.  xir,  p.  574. 
SpUuUi  e&nfragoM  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  il$S\  p.  11. 
Sjrisula  eomfmgota  Dall,  1S98,  Trans.  Wagner  Free  Inst  Sci.,  vol.  iii,  pt.  it,  p.  900. 

Description, — ^' Shell  subtriangular;  narrow,  somewhat  thick,  with 
coarse  concentric  lines;  umbo  oblique;  beaks  a  little  eleyated,  approxi- 
mate; posterior  side  longer  and  less  obtuse  than  the  anterior;  fosset  large 
cordate,  oblique;  lateral  teeth  strong;  muscular  impressions  large.  Length 
two  inches.'^    Conrad,  1833. 

Occurrence. — St.  Mart's  Formation.  St  Mary's  River.  Choptank 
Formation.  Governor  Bun,  Jones  Wharf,  Cordova,  Sand  Hill.  Cal- 
vert Formation.    Chesapeake  Beach.    Beed's. 

Collections. — ^Philadelphia  Academy  of  Natural  Sciences,  Maryland 
Geological  Survey,  Johns  Hopkins  tTniversity. 

Spisula  (Hemikactra)  subparilis  (Conrad). 
Plate  LXX,  Figs.  6a,  6b. 

Maetra  subparilU  Conrad,  1841,  Amer.  Jour.  Sci.,  vol.  sli,  p.  S46,  pi.  ii,  fig.  13. 
Mactra  subparili*  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  69,  pi.  xxxix, 

fig.  4. 
Standella  ntbpariliM  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phils.,  Yol.  xir,  p.  578. 

Siandella  tubpaHlis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (ISS),  p.  11. 

Spistila  i.WactromerU)  subparilin  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  900. 

19 
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Description. — "Triangular,  elongated,  moderately  thick,  convex-de- 
preflsed;  posterior  side  cuneiform;  apex  hardly  oblique,  subcentral; 
foBset  wide;  lateral  teeth  transversely  striated.'*    Conrad,  1841. 

Only  young  specimens  have  been  obtained  in  Maryland. 

Occurrence. — Choptank  Formation.  Governor  Run,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Pawpaw  Point.  Calvert 
Formation.    3  miles  south  of  Chesapeake  Beach,  Plum  Point 

Collections. — TJ.  S.  National  Museum,  Maryland  Geological  Survey. 

SpISULA    (HeMIMAGTRA  ?)    GHESAPEAKENSIB  U.  Sp. 

Plate  LXXI,  Fig.  1. 

Description. — Shell  large,  thin,  not  inflated,  subtrigonal,  anterior  and 
posterior  sides  nearly  equal,  surface  smooth ;  anterior  end  well  rounded, 
posterior  end  rather  more  sharply  rounded ;  anterior  hinge  line  straight, 
posterior  hinge  line  gently  convex,  jnst  posterior  to  the  beak,  otherwise 
straight;  angle  between  anterior  and  posterior  hinge  lines  about  105°; 
basal  margin  strongly  curved  anteriorly  and  posteriorly ;  hinge  area  broad ; 
lateral  teeth  prominent;  chondrophore  long,  narrow,  triangular,  oblique. 

A  single  right  valve  of  this  magnificent  species  has  been  obtained.  It 
is  in  the  form  of  a  cast,  with  a  portion  of  the  shell  substance  preserved 
and  the  outline  and  main  hinge  features  easily  distinguishable.  It  is 
much  larger  than  any  of  the  other  Miocene  Spisulas ;  8.  suhponderosa  is 
nearest  it  in  size,  but  is  smaller,  much  heavier,  more  elevated,  and  has  a 
curved  posterior  hinge  line  and  a  broader,  shorter  chondrophore. 

licngth,  130  mm. ;  height,  95  mm. 

Occurrence. — Calvert  Formation.     3  miles  north  of  Plum  Point. 

Collection. — Maryland  Geological  Survey. 

Genus  LABIOSA  (Schmidt)   Moller. 
Subgenus   RAfiTA  Gray. 

Labiosa  (Eaeta)  bp. 

Description. — At  Reed's  marl  pit  have  been  found  numerous  fragments 
of  a  Labiosa  showing  an  undular  concentric  sculpturing  much  stronger 
than  R.  alta,  in  fact  as  strong  as  L.  canaiiculata.  As  this  latter  species 
i^  known  only  in  the  Pleistocene  and  Recent  it  is  very  probable  that 
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the  fragments  foimd  at  Seed's  belong  to  a  new  species.  It  is  best  not 
to  attempt  to  name  or  describe  a  new  species  from  the  broken  material 
at  hand,  bnt  the  presence  of  a  species  in  the  Miocene  at  this  locality 
shonld  be  noted  in  the  hope  that  some  later  investigator  may  be  for- 
tunate enough  to  secnre  material  suitable  for  specific  characterization. 

Occurrence, — Calvert  Formation.    Beed's. 

Collection, — ^Maryland  Greological  Survey. 

Superfamily  SOLENACEA. 
Family  SOLENID/E. 

Genus  ENSIS  Schumacher. 

Ensis  directus  (Conrad). 
Plate  LXXI,  Figs.  2,  3. 

SoUn  enHs  Conrad,  1842,  Proc.  Nat.  Inst.,  Bnll.  ii,  p.  191 ;  not  of  Linn^. 

Solen  dirtcius  Conrad,  1S43,  Proc.  Acad.  Nat  Sci.  Phils.,  toI.  i,  p.  325. 

Solen  magnodetUatu*  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc.,  toI.  ix,  p.  286,  pi. 

xxxiT,  fig.  8. 
Soien  entU  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sooth  Carolina,  p.  101, 

pi.  zxIt,  fig.  8. 
SoUn  anuricanut  Gonld  (Binney's),  1870,  Invert.  Mass.,  p.  42. 
EfuaUUa  americafM  Verrill,  1872,  Amer.  Jonr.  Sci.,  ser.  iii,  toI.  iii,  pp.  212,  284. 
EnaaUlla  ainerieana  Verrill,  1874,  Rept.  Invert.  An.  Yin.  Sonnd,  p.  674,  pi.  xxxii, 

flg.  245. 
En9i9  americana  Dall,  1889,  Bnll.  xxxvii,  V.  8.  Nat.  Mns.,  p.  72,  pi.  liii,  flg.  4 ; 

pi.  Iv,  figs.  4,  5. 
En$U  direettu  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Ui,  pt.  v,  p.  954. 

Description. — ^'  linear^  straight^  except  towards  the  summit^  where  it 
is  slightly  recurved,  gradually  widening  from  the  hinge  downwards ;  basal 
margin  rounded  slightly  towards  the  posterior  extremity;  anterior  mar- 
gin obliquely  truncated,  not  reflected;  cardinal  teeth,  one  in  the  right 
valve,  compressed,  in  the  opposite  valve  two,  the  superior  one  very  small 
and  near  the  extremity,  the  other  somewhat  distant,  elevated,  robust, 
slightly  recurved.    Length,  four  inches.'*    Conrad,  1843. 

It  is  distinguished  from  E.  ensifortnis  by  being  larger  and  by  its 
more  squarely  truncated  posterior  end.  It  is  almost  impossible  to  secure 
more  than  broken  pieces  in  the  Maryland  deposits. 

Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 

Collection. — Maryland  Geological  Survey. 
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Ensis  ensiformis  Conrad. 
Plate  LXXI,  Figs.  4,  5,  6. 

Solen  engiformia  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  i,  p.  3i6. 
Solen  ensiformis  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  76,  pi.  xliii,  tig.  8. 
UnsU  ensiformis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  xiv,  p.  571. 
Ensis  ensifonnU  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  12. 
Ensin  enmformis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  955. 

Description. — "Linear,  slightly  curved,  gradually  narrowed  from  the 
middle  to  the  posterior  extremity,  which  is  subcuneif orm ;  anterior  mar- 
gin obliquely  subtruncated.^^     Conrad,  1845. 

Shell  thin,  fragile;  teeth  two  in  left  valve,  separated  by  a  very  narrow 
deep  cleft,  in  right  valve  one;  anterior  extremity  flaring;  posterior  ex- 
tremity tapered,  rounded  and  gaping. 

Although  quite  abundant  at  Cove  Point,  it  is  almost  impossible  to 
obtain  it  except  in  fragments. 

Occurrence, — St.  Mary^s  Formation.  Cove  Point,  St.  Mary's  Kiver. 
C*H0PTANK  Formation.  Jones  Wharf,  Sand  Hill,  Greensboro.  Calvert 
Formation.    Fairhaven,  Plum  Point,  Eeed's. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Superfamily  TELLINACEA. 
Family  PSAMMOBIIDit. 

Genus  PSAMMOBIA  Lamarck. 
Subgenus  PSAMMOBIA  s.  s.  Dall. 

PSAMMOBIA  OUBERNATOBIA  n.  sp. 

Plate  LXXI,  Figs.  7a,  7b. 

Description. — Shell  long-ovate,  thin,  fragile,  depressed  or  flat,  inequi- 
lateral; anterior  end  being  broader  and  longer  than  the  posterior  one; 
beak  very  low;  anterior  side  slightly  curved  and  for  some  distance  from 
the  beak  nearly  parallel  with  the  base;  anterior  end  regularly  rounded 
and  broad;  posterior  side  with  broad  projecting  hinge  plate;  posterior 
side  declining;  posterior  end  rounded  and  more  nearly  on  line  of  base 
than  anterior  end ;  base  only  slightly  curved ;  lateral  teeth  none,  cardinals 
in  right  valve  two;  posterior  adductor  scar  oval,  anterior  one  larger  and 
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somewhat  elongated,  both  distinct;  pallial  sinus  profound,  rounded,  faint; 
exterior  semi-polished  with  faint  concentric  growth  lines  discernible; 
dorsal  and  posterior  slopes  meeting  in  an  abrupt  curve  running  from 
beak  to  base  and  becoming  less  marked  near  the  base. 

Length,  35  mm.;  height,  17  mm.;  diameter,  3.5  mm. 

Occurrence. — Choptank  Formation.  Grovemor  Run,  Jones  Wharf. 
Calvert  Formation.    Plum  Point. 

Collection. — Maryland  Geological  Survey. 

Genus  ASA  PHIS  Modeer. 
ASAPHIS  CENTENARIA    (Courad). 

Plate  LXXI,  Figs.  8,  9. 

Peiricola  centenaria  Conrad,  1833,  Amer.  Jour.  Sci.,  vol.  xxiii,  p.  341. 

Petricola  centenaria  Conrad,  1838,  FosbiIb  of  the  Medial  Tertiary,  p.  17,  pi.  x,  fig.  1. 

Psammocola  regia  H.  C.   Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol.  ix,  p.  334,  pi. 

xxxiv,  fig.  17. 
P<ammocoZa  ph'ocena Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sontli  Carolina, 

p.  91,  pi.  xxii,  fig.  8. 
Pliorytiti  centenaria  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlv,  p.  576. 
Anaphis  centenaria  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  981. 

Description. — "  Shell  oblong  oval,  with  numerous  prominent  radiating 
strifiB,  and  concentric  wrinkles;  lunule  small,  cordate,  profoundly  im- 
pressed; hinge  with  two  teeth  in  one  valve  and  three  in  the  opposite,  the 
middle  one  bifid.     Length,  two  inches."     Conrad,  1833. 

Shell  somewhat  variable  in  outline  and  in  proportion  of  length  to  alti- 
tude; irregular  surface  undulations  quite  marked  or  almost  absent;  the 
fine  radial  ridges  usually  somewhat  undulating  and  often  more  distant  on 
the  anterior  slope;  left  valve  with  but  two  teeth,  the  anterior  one  bifid 
and  boimded  anteriorly  by  a  deep  socket;  a  well-marked  groove  backward 
from  the  beak  across  the  posterior  hinge  area ;  pallial  sinus  profound  and 
rounded  anteriorly;  shell  slightly  gaping  posteriorly. 

Length,  53  mm. ;  height,  35  mm. ;  diameter,  10  mm. 

Occurrence. — Choptank  Formation.  Governor  Run,  2  miles  south 
of  Grovernor  Run,  Flag  Pond,  St.  Leonard  Creek,  Jones  Wharf,  Pawpaw 
Point,  Dover  Bridge,  Peach  Blossom  Creek,  Greensboro.  Calvert  For- 
mation.   Fairhaven,  Plum  Point,  Lyon's  Creek,  Magruder  Ferry. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Family  SEMELIDi^. 

Genus  SEMELE  Schumacher. 

Semele  carinata  (Conrad). 
Plate  LXXII,  Figs.  1,  2,  3. 

Amphideama  carinata  Conrad,  1830,  Joar.  Acad.  Nat.  Sci.  Fhila.,  vol.  vi,  Ist  ser., 

p.  229,  pi.  ix,  fig.  25. 
Amphideama  carinata  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  37,  pi.  xix 

[Isted.],  flg.  7;  [2nd  ed.],  flg.  11,  1840. 
Sinodesmia  caHnata  d'Orbigny,  1852,  Prod.  Pal.,  vol.  iii,  p.  101,  No.  1890. 
Sinodewnia  carinata  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  93,  pi.  xxiii,  flg.  2. 
Abra  carinata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  574. 
Ahra  carinata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  11. 
Abra  Holmesii  Conrad,  1875,  Rept.  N.  Car.  Geol.  Survey,  vol.  i,  app.  A,  p.  19,  pL 

iii,  flg.  8. 
Semele  carinata  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  988,  pi. 

xxxvi,  flgs.  23,  26. 

Description, — "  Shell  transversely  ovate,  with  concentric,  rather  dis- 
tant, elevated,  acute  striae;  intervals  transversely  striated;  anterior  side 
with  a  slight  fold ;  beaks  rather  prominent,  with  the  apex  acute ;  lateral 
teeth  none/'     Conrad,  1830. 

Fine  concentric  strise  between  the  distant,  elevated  ones ;  posterior  side 
with  a  slight  fold;  posterior  basal  margin  obliquely  truncated;  lateral 
laminae  in  left  valve  small,  in  right  valve  lateral  laminae  and  sockets  dis- 
tinct; muscle  impressions  subequal;  pallial  sinus  profound. 

Length,  22  mm. ;  height,  16  mm. ;  diameter,  4  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  St.  Mary^s  River. 
Choptank  Formation.  Cordova.  C*alvert  Formation.  Chesapeake 
Beach,  3  miles  south  of  Chesapeake  Beach,  Plum  Point,  Truman's  Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  Universily, 
U.  S.  National  Museum. 

Semele  carinata  var.  compacta  Dall. 
Plate  LXXII,  Figs.  4,  5a,  5b. 

Semele  carinata  var,  compacta  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  V,  pp.  988,  989,  pi.  xxxvi,  figs.  28,  26. 

Description, — This  variety,  to  which  the  figures  given  by  Dr.  Dall  for 
8.  carinata  (cited  above)  more  directly  belong,  is  discriminated  by  him 
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fioni  the  S.  carinata  by  haying  '^  a  somewhat  more  elongated  foim  and 
more  nnif  onn  and  close-set  senlptnre,  especially  OTer  the  posterior  dorsal 
area.  The  size  of  those  collected  is  also  smaller  than  that  of  the  fnll- 
groum  Miocene  specimens,^ 

Occurrence. — St.  Maby's  Formation.  St.  Marjr's  Kiyer.  Chopta2«x 
Formation.    Jones  Wharf. 

Collection, — ^Maryland  Geological  Surrey. 

Semele  subotata  (Say). 
Plate  LXXn,  Figs.  6,  7,  8. 

Ampkidama  nabcraia  Say,  1824,  Jonr.  Acad.  Nat.  ScL  Phila.,  toI.  iT,  1st  ser.,  p.  1.52, 

pL  X,  fig.  10. 
Ampkidetma  nbo^ata  Conrad,  1840,  Fosalls  of  the  Medial  Tertiary,  p.  3<S. 
Syndotmya  avbobUqva  Conrad,  18&4,  Proc.  Acad.  Nat  ScL  Phila.,  toL  rii,  p.  29. 
Alnra  ovalU  Conrad,  1862,  Proc.  Acad.  Nat.  ScL  Phila.,  voL  xir,  p.  288. 
Abra  mdovota  Conrad,  1863,  Proc.  Acad.  Nat.  ScL  Phila.,  toL  xIt,  p.  574. 
Abrm  nabot/aia  Meek,  1864,  Miocene  Cheek  List,  Smith.  Misc.  ColL  (183),  p.  11. 
SemeU  Mubo^ata  Dall,  1900,  Trans.  Wagner  Free  Inst.  ScL,  toI.  iii,  pt.  t,  p.  990. 

Description, — ^^^  Shell  transversely  oyate-oval,  with  somewhat  promi- 
nent and  r^nlar  concentric  strise. 

"Shell  compressed;  beaks  rather  before  the  middle,  but  little  promi- 
nent; anterior  snbmargin  with  an  obsolete^  obtuse  imdulation;  lunule 
lanceolate;  cardinal  and  lateral  teeth  prominent.'^    Say,  1824. 

This  species  may  be  distinguished  from  S,  carinata  by  having  all  of  its 
concentric  <¥triaB  of  about  equal  prominence  and  by  having  a  somewhat 
more  elongated  and  thinner  shell.  Lateral  teeth  in  left  valve  not  promi- 
nent, in  the  right  prominent. 

Length,  20.5  mm. ;  height,  14  mm. ;  diameter,  3  mm. 

Occurrence. — St.  Mast's  Fokmation.  Cove  Point,  St  Mary's  Biver. 
Choptank  Formation.  (Jovemor  Bun,  2  miles  south  of  Governor  Bun, 
Jones  Wharf,  Peach  Blossom  Creek,  Dover  Bridge,  Greensboro,  Cordova. 
Calvert  Formation.  Fairhaven,  3  miles  west  of  Centerville,  Church 
HilL 

CoUectione. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Genus  A  BRA  Leach. 

Abba  longioallus  (Scacchi). 
Plate  LXXII,  Pigs.  9a,  9b. 

Tellina  longieallus  Scacchi,  18S6,  NotUie  intorno  alle  Conchiglie  ed  a  zooflti  fosaili, 
p.  16,  pi.  i,  flg.  7. 

Description. — Shell  ovate,  thin,  convex  or  vaulted;  beak  not  promi- 
nent; anterior  and  posterior  sides  straight,  meeting  at  an  angle;  anterior 
end  broad  and  regularly  rounded;  posterior  end  very  acutely  rounded, 
much  above  the  line  of  the  base  and  gaping;  base  regularly  curved;  pos- 
terior adductor  scar  rounded;  anterior  one  elongated;  pallial  sinus  long 
and  irregularly  curved;  in  right  valve  the  lateral  lamina  on  either  side 
rather  short  and  bordered  by  a  moderately  deep  groove;  cardinals  two, 
minute;  chondrophore  elongated,  narrow,  oblique,  closely  grown  to  the 
posterior  hinge  line ;  exterior  surface  smooth. 

Length,  11.5  mm. ;  height,  7.1  mm. ;  diameter,  2  mm. 

Occurrence, — Choptank  Formation.    Jones  Wharf. 

Collection. — Cornell  University. 

A  BRA  MARYLANDICA  U.   Sp. 

Plate  LXXII,  Pig.  10. 

Description. — Shell  small,  compact,  stout,  vaulted;  anterior  end  pro- 
duced and  rounded ;  posterior  end  shorter,  more  pointed ;  and  nearer  the 
line  of  the  base;  anterior  and  posterior  dorsal  margins  nearly  straight, 
anterior  one  nearly  parallel  to  the  basal  margin,  posterior  one  much 
more  declining;  beak  not  prominent,  but  angular;  exterior  polished  and 
smooth  except  for  a  few  feeble  concentric  growth  lines  near  the  margin, 
muscle  impressions  and  pallial  line  faint,  interior  polished ;  in  left  valve 
a  narrow  fosset  directed  posteriorly  and  close  set  against  the  posterior 
margin ;  anterior  to  it  is  a  small  triangular  cardinal  tooth,  posterior  to  it 
the  margin  is  slightly  raised  as  if  into  a  faint  lamina  and  slightly  flaring 
or  reflexed  near  the  beak. 

Length,  7  mm. ;  height,  4.5  mm. ;  diameter,  1.6  mm. 

Occurrence. — Calvert  Pormation.     Plum  Point. 

Collection. — Maryland  Geological  Survey. 
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Genus  CUMING  I A  Sowerby. 

CcTMiNGiA  MEDLALis  Conrad. 
Plate  LXXII,  Figs.  11,  12. 

Cumingia  tellinoides  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  28,  pi.  xv, 

fig.  4. 
Not  Cumingia  tellinoides  Conrad,  1831. 
Anatina  tellinoides  H.  C.  Lea,  1845,  Trans.  Amer.  Pbilos.  Soc,  vol.  ix,  p.  287,  pi. 

xxxiv,  fig.  12. 
Lavignon  tellinoides  d'Orbigny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  101,  No.  1891. 
Lavignon  tellinoides  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  92,  pi.  xxiii,  fig.  1. 
Cumingia  tellinoides  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  574.' 
Cumingia  tellinoides  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  11. 
Cumingia  medialis  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  ii,  p.  106. 
Cumingia  medialis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  999. 

Description. — "Shell  ovate-trigonal,  thin,  with  numerous  prominent 
concentric  wrinkled  striae;  anterior  side  ventricose;  the  posterior  side 
contracted,  subcuneif orm ;  the  base  near  the  extremity  slightly  emargi- 
nate ;  cardinal  fosset  large ;  lateral  teeth  very  prominent.^'     Conrad,  1838. 

The  anterior  side  is  inflated,  the  posterior  side  depressed,  this  depres- 
sion extending  to  the  base  and  producing  a  slight  emargination  near  the 
posterior  extremity;  within,  chondrophore  prominent,  projecting,  spoon- 
shaped.  Two  left  valves  in  some  material  belonging  to  the  Johns  Hop- 
kins University  are  labeled  from  Jones  WTiarf ,  but  their  state  of  preserva- 
tion and  coloration  makes  it  seem  more  probable  that  they  are  from  Vir- 
ginia. 

Length,  25  mm. ;  height,  18  mm. ;  diameter,  5.6  mm. 

Occurrence. — Choptank  Formation  (?).    Jones  Wharf  (?). 

Collection. — Johns  Hopkins  University. 

Family  TELLINID.^. 

Genus  TELLINA  (Linne)  Lamarck. 
Section  MERISCA  Dall. 

Tellina  iEQUiSTRiATA  Say. 
Plate  LXXII,  Fig.  13. 

Tellina  cequistriata  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  1ft  eer.,  p.  146, 
pi.  X,  fig.  7.     Reprint,  Bull.  Amer.  Pal.,  vol.  i.  No.  5,  p.  .321,  pi.  xxix,  fig.  7. 

Tellina  {Merisca)  cequistriata  Dall,  lyOO,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v, 
p.  1020. 
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Description. — "Shell  tranBversely  ovate-orbicular,  with  an  elevated 
line  or  fold  on  the  anterior  margin :  surface  with  fine,  somewhat  elevated, 
concentric,  nearly  equal,  numerous  striaB,  forming  grooves  between  them : 
apex  nearly  central,  acute:  cardinal  teeth  deeply  grooved:  lateral  teeth 
two ;  edge  within,  simple. 

"  Length  seven-tenths,  breadth  nineteen-twentieths  of  an  inch. 

"  In  general  outline,  this  species  has  a  resemblance  to  T.  ostracea.  Lam. 
In  one  specimen  the  apex  is  central,  and  in  another  it  is  placed  before  the 
middle.^'     Say,  1824. 

This  is  one  of  Finch's  collection,  purporting  to  be  from  Maryland,  but 
some  of  which  were  undoubtedly  from  Virginia.  I  am  inclined  to  be- 
lieve the  reference  of  this  species  to  Maryland  probably  incorrect,  but 
give  it  on  Finches  uncertain  authority.  A  specimen  in  the  collection  of 
Johns  Hopkins  University  labelled  "Jones  Wharf''  is  stained  like  the 
Yorktown,  Va.,  material,  and  I  think  is  most  likely  from  there. 

Occurrence, — C»hoptank  Formation  (r).    Jones  Wharf  (?). 

Collection. — Johns  Hopkins  University. 

Subgenus  ANGULUS  Megerle. 

Tellina  (Anoulus)  declivis  Conrad. 
Plate  LXXII,  Fig.  14. 

Tellina  declivis  Conrad,  1834,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  Ist  »er.,  p.  181. 
Tellina  declivin  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  85,  pi.  xix,  fig.  1. 
Tellina  declivis  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  578. 
Tellina  [Angulus]  declivis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  ColL  (188), 

p.  10. 
Tellina  (Angulus)  declivis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v, 

p.  1039. 

Description. — "  ^hell  somewhat  elliptical,  with  the  anterior  side  short, 
and  the  margin  obliquely  tnmcated;  posterior  end  regularly  rounded; 
beaks  hardly  prominent;  lateral  teeth  distinct. 

"  It  resembles  in  outline  the  Amphidesma  svbreflexa,  nobis ;  and  might, 
viewing  the  exterior  only,  be  mistaken  for  that  shell."     Conrad,  1834. 

The  posterior  dorsal  margin  of  this  species  is  more  abruptly  or  angu- 
larly declining  than  in  T.  producta.  The  anterior  dorsal  margin  is  also 
less  nearly  parallel  to  the  base,  and  hence  the  beak  is  more  prominently 
angular. 
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Length,  13.4  mm.;  height,  8  ram.;  diameter,  1.95  mm. 
Occurrence. — Choptank  Formation.    Jones  Wharf.    Calvert  For- 
mation.    Plum  Point. 

Collections, — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Tellina  (Angulus)  producta  Conrad. 
Plate  LXXII,  Figs.  15,  16. 

Tellina  producta  Conrad,  1840,  FobbUb  of  the  Medial  Tertiary,  p.  86,  pi.  xix,  fig.  5. 
Tellina  {Peroncederma)  producta  Conrad,  1868,  Proe.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv, 

p.  578. 
Tellina  (Peronceoderma)  producta  Meek,  1864,  Smith.  Misc.  Coll.  (188),  p.  10. 
Tellina  {Angulm)  producta  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  t, 

p.  1029. 
Macoma  {Peammacoma  ?)  producta   Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

iii,  pt.  V,  p.  1054. 

Description. — "  Shell  narrow-elliptical,  compressed ;  posterior  side 
pointed,  extremity  obtuse;  folS  submarginal,  obscure;  basal  margin 
straight  opposite  the  beak;  lateral  teeth  none.^^     Conrad,  1840. 

Anterior  dorsal  margin  is  more  nearly  parallel  to  the  base  than  in 
A.  declivis  and  posterior  portion  is  more  produced,  posterior  dorsal  mar- 
gin being  less  declining. 

Length,  11  mm.;  height,  6.4  mm.;  diameter,  1.4  mm. 

Occurrence. — St.  Maby's  Formation.  Ciove  Point,  St  Mary^s  Kiver 
(Meek;  -fide  Dall).  Calvert  Formation.  Plum  Point,  Blake's  {^ide 
Dall). 

Collections. — ^XJ.  S.  National  Museum,  Maryland  Geological  Survey. 

Tellina  (Angulus)  dupliniana  Dall. 
Plate  LXXIII,  Fig.  1. 

Tellina   (AngtUus)  dupliniana   Dall,   1900,  Trans.  Wagner  Free   Inst.  Sci.,  vol.  iii, 
pt.  V,  p.  1082,  pi.  xlvi,  fig.  17. 

Description. — "  Shell  small,  solid,  rather  convex,  inequilateral,  dorsal 
margins  rectilinear,  diverging  at  an  angle  of  about  one  hundred  and  eight 
degrees,  anterior  end  longer,  rounded  evenly  into  the  base,  which  is  nearly 
parallel  with  the  anterior  dorsal  margin;  posterior  end  much  shorter, 
pointed,  the  terminal  angle  slightly  decumbent  and  the  basal  margin  in 
front  of  it  slightly  incurved ;  beaks  inconspicuous,  hinge  normal,  the  right 
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adjacent  lateral  short  and  the  anterior  hinge-margin  in  front  of  it  grooved 
for  the  edge  of  the  opposite  valve ;  middle  of  the  disk  smooth,  the  beaks, 
posterior  dorsal  area,  and  the  portions  of  the  disk  near  the  basal  margin 
more  or  less  concentrically  striated ;  interior  with  the  pallial  sinus  rising 
to  a  small  angle  under  the  umbo,  then  descending  in  a  somewhat  wavy 
line  to  a  point  on  the  pallial  line  considerably  short  of  the  anterior  adduc- 
tor scar;  in  the  left  valve  the  sinus  is  not  angulated  above  and  extends 
somewhat  nearer  the  adductor;  the  interior  is  marked  with  some  faint 
radiations  near  the  adductors,  but  no  thickened  ray  appears. 

"  There  is  some  little  difference  in  the  proportional  height  in  different 
individuals,  in  the  amount  of  inflation,  and  in  the  arcuation  of  the  pos- 
terior dorsal  margin ;  the  posterior  fold,  or  ridge  bounding  the  posterior 
dorsal  area,  is  not  strongly  marked.  Compared  with  T.  tenella  Verrill, 
this  species  is  a  heavier  and  higher  shell,  with  the  posterior  end  more 
pointed  and  decurved.  The  dorsal  margin  of  the  right  valve  is  not 
grooved  in  T.  tenella,  and  the  adjacent  lateral  is  longer  than  in  T.  du- 
pUniana  of  the  same  size."    Dall,  1900. 

Length,  12.6  mm. ;  height,  8  mm. ;  diameter,  4  mm. 

Occurrence. — Calvert  Formation.    Plum  Point  {fide  Dall). 

Collection. — TJ.  S.  National  Museum. 

TeLLTNA  (AngULUS)  UliiBRA  Dall. 

Plate  LXXIII,  Fig.  2. 

Tellina   {Angnlut)   umbra   Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v, 
p.  1088,  pi.  xlvi,  fig.  18. 

Description. — "  Shell  small,  solid,  markedly  flexuous,  moderately  con- 
vex, inequilateral,  nearly  equi valve;  anterior  end  longer,  rounded;  pos- 
terior end  shorter,  attenuated,  bluntly  pointed;  beaks  inconspicuous; 
whole  surface  covered  with  close-set,  regular,  even,  concentric  threads; 
hinge  normal,  right  anterior  lateral  short  and  stout,  posterior  lateral  small 
but  prominent;  pallial  sinus  long,  slightly  convex  above,  reaching  to  the 
anterior  ray  (which  is  obviously  thickened),  nearly  similar  in  both 
valves,  and  wholly  confluent  below. 

^'  This  aftecies-  is  nearest  to  T.  sybaritica  Dall,  but  is  a  larger  and  less 
slender  shell,  with  a  less  angular  posterior  end.  It  is  doubtless  the  pre- 
cursor of  that  species.^^    Dall,  1900. 
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Length,  12.6  mm.;  height,  6.5  mm.;  diameter,  3.5  mm.  (Dall). 
Occurrence. — St.  Mary's  Formation.     St.  Mary's  Eiver  {fide  Dall). 
Calvert  Formation.    Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Genus  METIS  H.  and  A.  Adams. 

Metis  biplicata  Conrad. 
Plate  LXXIII,  Figs.  5,  6. 

Tellina  biplicata  Conrad,  1834,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  Ist  ser.,  p.  152. 
Tellina  biplicata  Conrad,  1840,  Fossila  of  the  Medial  Tertiary,  p.  86,  pi.  xix,  fig.  4 ; 

not  of  Tuomey  and  Holmes  or  Emmons. 
Metis  biplicata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xiv,  p.  578. 
Metis  biplicata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  11. 
Metis  biplicata  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  1042. 

Description, — "  Shell  suboval,  inequivalve,  slightly  ventricose,  with  ob- 
scure radiating  lines,  and  prominent  filiform  striae,  much  elevated  over 
the  folds  of  the  posterior  side ;  folds  two,  one  on  each  valve  angular ;  car- 
dinal teeth  two  in  the  right  valve,  much  compressed,  posterior  one  pro- 
foundly bifid;  one  similar  bifid  tooth  in  the  opposite  valve;  hinge  margin 
profoundly  sulcated  posteriorly ;  lateral  teeth  none."     Conrad,  1834. 

Length,  60  mm. ;  height,  51  mm. ;  diameter,  12  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank  For- 
mation. Grovemor  Eun,  2  miles  south  of  Governor  Run,  Flag  Pond, 
Cuckold  Creek,  St.  Leonard  Creek,  Jones  Wharf,  Sand  Hill,  Dover 
Bridge,  Cordova.  Calvert  Formation.  Plum  Point,  White's  Landing, 
Wye  Mills. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  MACOMA   Leach. 

Macoma  lenis  (Conrad). 
Plate  LXXIII,  Figs.  3,  4. 

Tellina  lenls  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  306. 
Tellina  lenis  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  72,  pi.  xli,  fig.  9. 
Tellina   {Peronaderma)   lenis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv, 

p.  573. 
Tellina   (Peronceoderma)   lens  Meek,   1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  10  (typ.  er.). 
Macoma  lenis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  1047. 
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Description. — "  Subelliptical :  beaks  medial ;  anterior  margin  obliquely 
truncated,  the  extremity  acutely  rounded ;  dorsal  margins  equally  oblique ; 
posterior  basal  margin  obliquely  subtruncated ;  basal  margin  nearly 
straight  in  the  middle  and  towards  the  anterior  extremity  where  it  is 
arched;  the  extremity  considerably  above  the  line  of  the  base;  posterior 
side  with  an  oblique  narrow  fold."    Conrad,  1843. 

Shell  very  thin;  surface  crossed  by  fine  concentric  lines  of  growth; 
within,  a  well-defined  ridge  extending  from  the  beak  obliquely  backward 
to  the  lower  part  of  the  posterior  margin  and  there  becoming  obsolete. 

Length,  50  mm. ;  height,  32  mm. ;  diameter,  7.5  mm. 

Occurrence. — Ghoptank  Formation.  Jones  Wharf  (rare).  Cal- 
vert Formation.  Three  miles  south  of  Chesapeake  Beach,  Lyon's 
Creek  (?). 

Collection. — Maryland  Greological  Survey. 

Macoma  marylandiga  n.  sp. 
Plate  LXXIII,  Fig.  7. 

Description. — Shell  very  thin  and  fragile;  basal  and  anterior  dorsal 
margins  nearly  parallel;  anterior  side  produced  and  anterior  end  rounded ; 
anterior  basal  margin  regularly  arched ;  posterior  dorsal  margin  declining 
and  meeting  basal  margin  much  above  the  line  of  the  base ;  anterior  por- 
tion of  shell  convex  and  capacious,  especially  imder  the  beak  and  anterior 
dorsal  margin ;  posterior  portion  of  shell  contracted  and  somewhat  pointed 
and  posterior  end  gaping;  exterior  smooth  except  for  faint  growth  lines; 
cardinal  teeth  two ;  beak  not  prominent. 

Length,  15  mm.;  height,  7.9  mm.;  diameter,  1.8  mm. 

Occurrence. — St.  Mary's  Formation.    St.  Mary's  River. 

Collection. — Maryland  Geological  Survey. 

Superfamily  VENERACEA. 
Family  PETRICOLIDyt. 

Genus  PETRICOLA  Lamarck. 
Section  RUPELLARIA  Reuriau. 

Petricola  harrisii  Dall. 
Plate  LXXIII,  Figs.  8,  9. 

Petricola  {Rupellaria)   HarHsii  Dall,  1898,  Trans.  Wagner  Free  Inst.  ScL,  vol.  iil, 
pt.  v,  p.  10«0,  pi.  xllil,  flg.  1. 
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Description. — "  Shell  solid,  ovate,  distorted  more  or  lees  by  the  irregu- 
larities of  its  sitiis;  posterior  end  blunt,  longer;  anterior  end  shorter, 
rounded;  sculpture  of  fine,  nearly  uniform  radial  rounded  threads  with 
^dder  interspaces,  crossed  by  fine,  rounded,  slightly  elevated  incremental 
lines;  beak  moderately  elevated,  hinge  short,  with,  in  the  left  valve,  one 
strong,  apically  grooved  cardinal  between  two  simple  narrow  diverging 
teeth;  ligamentary  nymph  short,  strong,  deeply  grooved;  basal  margin 
feebly  crenulated  by  the  external  sculpture ;  pallial  sinus  wide,  shallow/' 
Dall,  1900. 

Length,  20  mm. ;  width,  23  mm. ;  diameter,  7  mm. 

Occurrence. — Choptank  Formation.  Governor  Eun,  2  miles  south 
of  Governor  Run,  Jones  Wharf,  Dover  Bridge. 

Collection. — Maryland  Geological  Survey. 


Section  PETRICOLARIA  Stoliczka. 

Petricola  calvertensis  Dall. 
Plate  LXXIII,  Figs.  10,  11,  12. 

Petricola  {Petricolaria)  calvertensis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  V,  p.  1060,  pi.  xliv,  fijr.  14. 

Description. — "  Shell  elongate-oval,  with  the  beaks  near  the  anterior 
third,  solid,  closely  regularly  sculptured  with  fine  radiating  threads,  the 
interspaces  wider,  the  threads  a  little  stronger  towards  the  ends  of  the 
shell,  concentric  sculpture  only  of  fine  somewhat  irregular  incremental 
lines;  beaks  rather  elevated;  shell  moderately  infiated,  more  or  less 
irregular  from  nestling  among  rocks,  sculpture  near  the  beaks  quite  faint; 
hinge  short,  a  spur  from  the  lunular  region  extending  over  and  past  the 
cardinal  teeth  behind  the  beaks;  hinge  normal;  margins  entire;  pallial 
sinus  deep  and  rounded.^^    Dall,  1900. 

Height,  9  mm. ;  width,  17  mm. ;  diameter,  3.5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank  For- 
mation.    Jones  Wharf,  Calvert  Cliffs  (Bums  and  Harris) . 

Collections. — ^Maryland  Geological  Survey,  U.  S.  N8[tional  Museum. 
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Family   VENERID/t. 
Subfamily   VENERIN/E. 

Genus  VENUS  (Linne)  Lamarck. 

Venus  duoatelli  Conrad. 
Plate  LXXV,  Pigs.  7,  8. 

Venus  Dwatelli  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  8,  pi.  iv,  fig.  2. 
Venus  DucatelUi  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  574. 
Venus  DucatelUi  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  9. 
Venus   Ducateli  Whitfield,   1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,   p.  67  (in  part), 

pi.  xi,  figs.  1-3. 
Venus  Ducateli  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi,  p.  1309. 

Description, — "  Shell  suborbicular,  convex,  thick;  disks  with  numerous 
approximate,  recurved  ribs,  laminar  and  much  elevated  towards  the  pos- 
terior margin ;  extremity  obtuse ;  beaks  distant  from  the  anterior  margin ; 
umbo  not  inflated;  lunule  defined  by  an  impressed  line,  not  very  pro- 
foimd;  posterior  margin  rectilinear;  two  of  the  cardinal  teeth  in  the  left 
valve  remote,  thick,  bifid;  anterior  tooth  much  compressed. 

"  This  shell  is  related  to  V.  Mortoni,  but  is  much  smaller,  less  ventri- 
cose,  and  has  more  prominent  ribs.  It  is  obtained  in  fragments  only, 
but  those  are  abundant.  It  is  named  in  compliment  to  the  state  Geol- 
ogist of  Maryland,  Professor  Ducatel.^'    Conrad,  1838. 

Length,  70  mm. ;  height,  56  mm. ;  diameter,  20  mm. 

Occurrence. — Calvert  Formation.    Church  Hill. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Venus  rileyi  Conrad. 
Plate  LXXVI,  Pigs.  4,  6. 

Venus  Rileyi  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  9,  pi.  vi,  fig.  1. 
Venus  mieyi  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina,  p.  78, 

pi.  xxi,  fig.  8. 
Venu^  Rileyi  Emmons,  1858,  Rept.  N.  C.  Geol.  Survey,  p.  292. 
Mercenaria  Rileyi  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  574. 
Mercenaria  Rileyi  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  9. 
Venus  tridacnoides  var.  Rileyi  Dall,   1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  pp.  1810,  1311. 

Description. — "  Shell  obliquely  ovate,  slightly  ventricose,  thick,  very 
inequilateral ;  disks  with  small  crowded  reflected  concentric  ribs ;  anterior 
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side  narrowed;  umbo  very  oblique,  prominent;  posterior  margin  arcuate; 
inner  margin  deeply  crenulated. 

"  This  shell  has  probably  been  confounded  with  F.  tridacnoides,  but  it 
is  much  thinner,  not  undulate  on  the  disk,  and  the  cardinal  teeth  are  much 
less  robust.  Its  narrowed  and  compressed  anterior  side  will  distinguish  it 
from  the  other  fossil  species,  and  its  ribs  from  the  recent  F.  mercenaria. 
Young  shells  are  compressed  or  plano-convex.  The  disks  are  generally 
worn,  showing  the  radiating  strisB  common  to  all  these  large  fossil  species 
when  the  surface  becomes  decomposed.  It  is  named  in  compliment  to  my 
scientific  friend.  Dr.  William  Eiley  of  Baltimore.^^     Conrad,  1838. 

This  species  as  found  at  Plum  Point  is  not  notably  thick.  The  hinge 
area  is  narrow,  and  the  teeth  rather  small.  The  umbo  can  scarcely  be 
considered  prominent.  The  great  proportionate  length  of  the  shell  dis- 
tinguishes this  species  readily  from  the  others  of  the  Miocene.  None  of 
the  Plum  Point  specimens  show  the  great  thickening  or  undulations  on 
the  disk  so  characteristic  of  the  tridacnoides  as  found  at  numerous  Virginia 
localities.  For  this  reason,  and  because  the  Virginia  beds  in  which 
thickened  shells  are  found  are  much  higher  stratigraphically  in  the 
Miocene  than  the  Plum  Point  beds  the  writer  prefers  to  retain  the  name 
rileyi  for  a  distinct  species. 

Length,  116  mm. ;  height,  80  mm. ;  diameter,  22  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections, — Maryland  Geological  Survey,   Johns  Hopkins  University. 

Venus  mercenaria  Linne. 
Plate  LXXVIII,  Figs.  1,  2. 

Venus  mereenaria  Linn6,  1758,  Syst.  Nat.,  Edit,  x,  p.  686. 

Venua  mercenaria  Tuomey  and  Holmes,  1856,  PleioceDe  Fossils  of  South  CaroIiDa, 

p.  81,  pi.  zxi,  fig.  6. 
Venus  mercenaria  Emmons,  1858,  Kept.  N.  Car.  Geol.  Survey,  p.  293. 
Mercenaria  violacea  Holmes,  1858,  Post-Pleiocene  Fossils  of  South  Carolina,  p.  83, 

pi.  vi,  fig.  11. 
Mercenaria  mercenaria  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  674. 
Venue  mercenaria  Gould  (Blnney's),  1870,  Invert.  Mass.,  p.  133,  flg.  446.^ 
Mercenaria  eoncellata  Whitfield,  1894,  Mon.  xxlv,  U.  S.  Geol.  Survey,  p.  68,  pi.  xli, 

figs.  2-3. 
Venus  mereenaria  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iil,  pt.  vi,  p.  1311. 

20 
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Description, — Shell  solid,  ovate  cordate ;  beak  curved  well  forward,  not 
very  prominent;  outer  surface  with  close-set,  concentric  lamellaj;  Itmule 
marked,  cordate;  hinge  area  rather  short,  broad;  cardinal  teeth  strong, 
two  in  right  valve  strongly  bifid ;  posterior  margin  arched ;  a  broad,  shal- 
low impressed  area  or  groove  from  beak  to  posterior  margin  just  above  its 
point  of  meeting  with  the  base;  muscle  impressions  large  and  distinct; 
pallial  sinus  acutely  angular ;  inner  margin  crenulated. 

Length,  96  mm. ;  height,  79  mm. 

Occurrence, — Cjioptank  Formation.  Governor  Eun.  Calvert  For- 
mation.   Plum  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Venus  plena  (Conrad). 
Plate  LXXIX,  Figs.  1,  2. 

Mercenaria  plena  Conrad,  1869,  Amer.  Jour.  CoDch.,  vol.  v,  p.  100. 

Venus  Ducateli  Whitfield,  1894,  Mod.  xxlv,  U.  8.  Geol.  Survey,  p.  67  (in  part),  pi. 

xi,  figs.  4*7. 
Mercenaria  plena   Whitfield,   1894,   Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  69,  pi.  xil, 

figs.  4-6. 
Ventut  plena  Dall,  190S,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi,  p.  1809. 

Description, — "  Cordate,  inequilateral,  ventricose,  oblique,  with  close 
concentric  rugose  lines ;  posterior  side  subcuneif orm ;  lunule  ovate ;  inner 
margin  densely  crenulated. 

"...  It  approximates  M,  capax  Conrad,  but  is  shorter,  less  ventri- 
cose, more  oblique;  the  hinge  character  differs,  and  the  pallial  sinus  is 
deeper  and  more  angular.^'     Conrad,  1870. 

In  the  type  specimen  the  shell  is  rather  thin  and  very  convex  or 
vaulted.  The  posterior  end  is  not  blunted  as  in  V.  capax.  The  hinge 
area  in  large  specimens  becomes  broad  and  bears  a  striking  resemblance 
to  that  of  V.  cuneata,  as  does  also  the  general  outline  of  the  shell.  It 
may  be  only  the  immature  form  or  a  variety  of  V.  cuneata. 

Length,  90  mm. ;  height,  78  mm. ;  diameter,  27  mm. 

Occurrence, — Choptank  Formation.  Governor  Bun,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Pawpaw  Point,  Peach  Blos- 
som Creek,  Dover  Bridge,  "Eastern  Shore ^'  (Cope).  Calvert  For- 
mation.    Plum  Point  (Dall). 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Academy  of  Natural  Sciences  of  Philadelphia  (type). 
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Venus  campechiensis  var.  tetrica  (Conrad). 
Plate  LXXX,  Fig.  2,  Plate  LXXXI,  Pig.  2. 

Venus  tetrica  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  7,  pi.  iv,  flg.  1. 
Mercenaria  tetrica  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  574. 
Mercenaria  tetrica  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  9. 
Venus  campechienais  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi,  pp. 
1815,  1317,  1818  (in  part). 

Description. — "  Shell  triangular,  cordate,  ventrieose,  moderately  thick, 
with  crowded  concentric  very  prominent  laminaa;  posterior  side  subcunei- 
form,  extremity  angulated;  summits  very  prominent;  lunule  defined  by 
a  deeply  impressed  line. 

"  This  shell  has  nearly  the  outline  of  F.  mercenaria,  but  may  be  distin- 
guished by  its  very  prominent  laminae  of  nearly  equal  elevation  on  every 
portion  of  the  disk.'^     Conrad,  1838. 

Length,  122  mm. ;  height,  100  mm. ;  diameter,  27  ram. 

Occurrence, — St.  Mary's  Formation.     St.  Mary^s  Eiver. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Venus  campechiensis  var.  mortoni  (Conrad). 
Plate  LXXVII,  Pigs.  1,  2. 

Venus  Mortoni  Conrad,  1S37,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  Ist  ser.,  p.  251. 
Venus  Mortoni  Conrad,  1838,  Fosails  of  the  Medial  Tertiary,  p.  8,  pi.  v,  fig.  1. 
Venus  submortoni  d'Orbigny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  108. 
Mercenaria  Mortoni  Holmes,  1858,  Post-PIeiocene  Fossils  of  South  Carolina,  p.  34, 

pi.  vi,  flp.  12. 
Mercenaria  submortoni  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  574. 
Mercenaria  submortoni  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  9. 
Venus  campechiensis  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi,  pp. 

1815,  1317,  1318  (in  part). 

Description. — "  Shell  cordate,  inflated,  thick  and  ponderous,  with 
prominent  recurved  concentric  laminaB,  more  elevated  on  the  anterior  and 
posterior  margins;  ligament  margin  arcuate;  umbones  prominent;  lunule 
large,  cordate,  defined  by  a  deep  groove;  posterior  extremity  slightly 
emarginate;  cavity  of  the  cartilage  profound;  teeth  large,  prominent, 
grooved ;  muscular  impressions  very  large ;  inner  margin  regularly  crenu- 
lated."     Conrad,  1837. 

The  shape  and  width  of  the  hinge  area  and  the  elevation  of  the  beak 
and  general  shape  of  the  shell  are  much  like  var,  cuneata  of  the  older  de- 
posits at  Jones  Wharf. 
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Length,  88  mm. ;  height,  78  mm. ;  diameter,  27  mm. 

Occurrence. — St.  Mary's  Formation.    St.  Mary^s  Eiver,  Cove  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Venus  campechiensis  var.  ouneata  (Conrad). 
Plate  LXXXII,  Fig.  3,  Plate  LXXXIII,  Pig.  2. 

Mercenaria  cuneata   Conrad,   1867,   Proc.   Acad.  Nat.   Sci.  Pbila.,  vol.  xix,   p.  139 

(name  oDly). 
Mercenaria  cuneata  Conrad,  1868,  Amer.  Jour.  Concb.,  vol.  !v,  p.  278,  pi.  xx,  flg.  1. 
Vennt  campechienns  Dall,  1908,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  ill,  pt.  vi,  pp. 

1315,  1817,  1318  (in  part). 

Description. — "  Subtriangular,  ventrieose  medially,  slightly  flattened 
or  contracted  above  the  umbo ;  outline  of  the  disk  nearly  straight  below 
the  middle;  surface  with  coarse  concentric  lines;  posterior  side  cimeiform, 
lower  half  of  posterior  margin  nearly  rectilinear,  extremity  subacute; 
inner  margin  minutely  crenulated. 

"  This  species  may  be  distinguished  from  M.  mercenaria  in  being  less 
oblique,  proportionally  shorter  and  more  acute  at  the  posterior  extremity, 
and  in  having  a  more  elongated  anterior  cardinal  tooth.'^     Conrad,  1868. 

This  species  is  readily  distinguished  by  its  short,  massive  and  broad 
hinge  area,  its  great  proportionate  height,  its  massiveness,  and  its  nearly 
symmetrical  triangular  outline.  The  dorsal  and  posterior  slopes  meet  in 
an  abrupt  curve. 

Length,  112  mm. ;  height,  102  mm. :  diameter,  37  mm. 

Occurrence. — St.  Mary^s  Formation.  Cove  Point,  St.  Mary's  Kiver. 
Choptank  Formation.  Governor  Eun,  2  miles  south  of  Governor  Run, 
Flag  Pond,  Jones  Wharf,  Pawpaw  Point,  Peach  Blossom  Creek,  Dover 
Bridge,  Greensboro,  Cordova.  Calvert  Formation  (?).  Charles 
county  {fide  Cope). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Venus  campechiensis  var.  capax  (Conrad). 
Plate  LXXX,  Fig.  1,  Plate  LXXXI,  Fig.  1. 

Venu$  capax  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  824. 
Venut  capax  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  68,  pi.  xxxvlii,  flg.  4. 
Mercenaria  capax  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  xiv,  p.  574. 
Mercenaria  capax  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  9. 
Venus  eampechienses  Dall,  1908,  loc.  cit.  supra. 

Description. — "  Cordate,  suborbicular,  ventrieose,  with  concentric 
Jamelliform  prominent  lines;  posterior  margin  curved,  extremity  trim- 
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cated^  direct^  and  remote  from  the  line  of  the  base;  basal  margin  pro- 
foundly curved ;  limule  dilated,  cordate,  defined  by  a  groove,  and  not  dis- 
tinctly impressed;  inner  margin  finely  crenulated. 

"  This  shell  is  of  a  more  rotund,  tumid  form  than  any  of  the  species 
allied  to  F.  mercenaria,  and  much  more  capacious ;  the  luntile  is  shorter 
and  wider."     Conrad,  1843. 

The  markedly  anterior  position  of  the  beak,  the  compact,  rounded  out- 
line and  the  prominent,  square  truncation  of  the  posterior  extremity  serve 
to  distinguish  this  from  other  forms. 

This  variety  is  probably  the  ancestor  of  var.  mortoni  of  the  St.  Mary's 
formation  as  it  is  practically  indistinguishable  from  the  young  of  that 
form. 

Length,  62  mm. ;  height,  43  mm. ;  diameter,  18  mm. 

Occurrence. — Choptaj^^k  Formation.  Governor  Eun,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Turner,  Pawpaw  Point,  Peach 
Blossom  Creek,  Cordova,  Greensboro,  Dover  Bridge. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  CHIONE  Megerle  von  Miihlfeld. 

Chionb  latilirata  (Conrad). 
Plate  LXXVIT,  Figs.  3,  4,  5,  6. 

Venus  latilirata  Courad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  28 

Not  Venus  latilirata  Tuomey  and  Holmes,  1856. 

Venus  latilirata  Conrad,   1845,  FossilB  of  the  Medial   Tertiary,  p.  68,  pi.  zzxviii, 

fig.  3. 
Circumphalus  latiliratus  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziy,  p.  575. 
Chione  {Lirophora)   latilirata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll. 

(183),  p.  9. 
Chione  (Lirophora)   latilirata  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt. 

vi,  p.  1298,  pi.  xlii,  flg.  3. 

Description, — "Trigonal,  convex  depressed,  ribs  concentric,  about  5 
or  6  in  number,  flattened,  reflected,  irregular,  one  of  them  generally  very 
wide;  ribs  irregularly  sulcated  on  the  posterior  slope;  inner  margin  finely 
crenulated.  Smaller  than  V.  alveata,  and  with  broader,  less  prominent 
ribs,  which  do  not  diminish  in  size  on  the  posterior  margin.^^  Conrad, 
1841. 

Often  the  reflected  portion  is  broadly  adherent  or  well  plastered  to  the 
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valve,  and  has  a  comparatively  small  groove  beneath  the  reflected  edge; 
ribs  quite  irregular  in  size  and  variable  in  number,  usually  about  five. 

Length,  23  mm. ;  height,  18  mm. ;  diameter,  6.5  mm. 

Occurrence. — Choptank  Formation.  Greensboro.  Calveht  For- 
mation. Fairhaven,  Chesapeake  Beach,  3  miles  south  of  Chesapeake 
Beach,  Plum  Point,  Lyon's  Creek,  Reed's,  Jewell. 

Collections. — ^IVIaryland  Geological  Survey,  Johns  Hopkins  University. 

Chione  parkeria  n.  sp. 
Plate  LXXVI,  Figs.  9, 10, 11. 

Description. — Shell  triangular,  depressed,  posteriorly  somewhat  cunei- 
form, anteriorly  rounded;  beaks  projecting,  acute,  approximate;  lunule 
distinct,  cordate;  base  posteriorly  emarginate;  dorsal  surface  with  about 
five  to  eight  concentric  ribs  so  perfectly  flattened  and  closely  appressed  to 
the  valve  and  each  other  as  to  become  almost  obsolete  and  be  marked 
only  by  faint  undulations  and  fine  concentric  impressed  or  laminated 
lines ;  ribs  crossed  from  beak  to  base  by  numerous  distinct,  regular,  radi- 
ating lines ;  cardinal  teeth  three  in  each  valve ;  laterals  none ;  muscle  im- 
pressions deep ;  pallial  sinus  a  slight  notch ;  margin  minutely  crenulated. 
This  species  seems  to  be  closely  related  to  C.  ulocyma  Dall. 

Length,  29  mm. ;  height,  23  mm. ;  diameter,  8  mm. 

Occurrence. — Calvert  Formation.  Parker  Creek,  2  miles  south  of 
Parker  Creek. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Chione  alveata  (Conrad). 
Plate  LXXVI,  Figs.  1,  2,  3. 

Ventu  alveata   Conrad,  1831,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  Ist  ser.,  p.  264, 

pi.  xi,  figs.  14,  15. 
Venus  alveata  Conrad,  1838,  FoBsils  of  the  Medial  Tertiary,  p.  9,  pi.  t,  fig.  2. 
Circumphalus  alveattu  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  576. 
Chione  {Lirophora)   alveatui   Meek,  1864,  Miocene   Check   List,  Smith.  Misc.  Coll. 

(188),  p.  9. 
Chione  (Lirophora)  alveata  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi, 

p.  1298. 

Description. — "Shell  snbtriangular,  thick,  with  about  six,  much  ele- 
vated, very  thick  alid  profoundly  reflected  concentric  ribs,  remote,  and 
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becoming  smaller  towards  the  posterior  end;  margin  crenulated/*  Con- 
rad,-1831. 

Eibs  well  spaced,  almost  uniformly  thin,  but  not  uniformly  recurved; 
deeply  grooved  beneath  the  recurved  portion ;  beak  profoundly  curved  an- 
teriorly ;  muscle  impressions  small,  subequal ;  pallial  sinus  a  mere  notch ; 
marginal  crenulation  minute. 

Length,  29  mm. ;  height,  26  mm. ;  diameter,  10  mm. 

Occurrence. — St.  Mary's  Formation.     St.  Mary^s  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Subfamily  MERETRICIN/E. 

Genus  MACROCALLISTA  Meek. 

Macrooallista  marylandica  (Conrad). 
Plate  LXXIV,  Pigs.  1,  2. 

Cytlierea  Marylandica  Conrad,  1833,  Amer.  Jour.  Sci.,  toI.  zxlii,  p.  843. 

Cytherea  Marylandica  Conrad,  1888,  FossUs  of  tbe  Medial  Tertiary,  p.  15,  pi.  iz, 

fig.  1. 
Dione  Marylandica  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p.  575. 
Dione  marylandica  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  9. 
Dione  Marylandica  Whitfield,   1894,  Mon.  xxiy,  U.  S.  Oeol.  Survey,  p.  74,  pi.  ziii, 

fig.  1. 
Macrocallitta  albaria  Dall,  1908,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  iii,  pt.  vi,  p. 

1258  (in  part?). 
Macrocallista  iChionella)  marylandica  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  vi,  p.  1255. 

Description. — "  Shell  obtusely  ovate,  smooth,  thick ;  umbo  obtusely 
rounded  posteriorly;  lunule  ovate-acute  and  slightly  impressed;  hinge 
with  the  anterior  tooth  very  robust.^*     Conrad,  1833. 

Shell  thick,  ponderous,  moderately  inflated;  surface  polished,  crossed 
by  faint  concentric  imdulations ;  anterior  extremity  gently  rounded,  pos- 
terior extremity  acutely  rounded ;  hinge  area  ponderous ;  anterior  muscle 
impression  profound;  pallial  margin  distinct;  pallial  sinus  not  profound. 

The  young  of  this  species  is  much  thinner,  flatter  and  longer  in  propor- 
tion to  the  height  than  the  adult  forms,  having  in  fact  the  shape  of 
M.  albaria,  and  in  Mcu^ylaud  at  least  has  often  been  called  M.  albaria. 
Whether  M.  albaria  from  Virginia  be  really  merely  the  young  of  M.  mary- 
landica or  not  I  have  no  means  of  telling.  I  know  of  no  authentic  speci- 
mens of  M.  albaria  from  Maryland. 
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Length,  112  mm. ;  height,  90  mm. ;  diameter,  34  mm. 

Occurrence. — St.  Mary^s  Formation  (?).  Cove  Point  (?).  Chop- 
tank  Formation.  Governor  Enn,  2  miles  south  of  Governor  Eun,  Flag 
Pond,  Jones  Wharf,  Turner,  Cuckold  Creek,  St.  Leonard  Creek,  Dover 
Bridge,  Peach  Blossom  Creek,  Greensboro.  Calvert  Formation. 
Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach,  Plum  Point, 
Church  Hill. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  CALLOCARDIA  A.  Adams. 
Subgenus  AGRIOPOMA   Dall. 

Callooardia  (Aoriopoma)  subnasuta  (Conrad). 
Plate  LXXV,  Figs.  1,  2,  3. 

Cytherea  subncututa  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  i,  p.  28. 
Cytherea  subncuuta   Conrad,  1842,   Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,   lat   ser., 

p.  183. 
Cytherea  aubnaauta  Conrad,  1845,  FobbIIb  of  the  Medial  Tertiary,  p.  72i,  pi.  xli,  fig.  S. 
Venus  subnasuta  d'Orbigny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  i08.  No.  2034. 
Venus  subnasuta  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  80,  pi.  xxi,  flg.  8. 
Dione  subnasuta  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila,  vol.  xiv,  p.  575. 
Dione  subnasuta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  10. 
Callocardia  (Agriopoma)  subnasuta  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  p.  1264. 

Description. — ^'^  Trigonal,  thin,  ventricose;  anterior  side  narrowed, 
slightly  produced  and  subangulated  at  the  extremity ;  surface  with  rather 
prominent  concentric  wrinkles;  posterior  margin  obliquely  arched;  beaks 
distant  from  anterior  extremity,  and  not  nearly  central ;  length  1^  inch. 
Allied  to  C.  8ay<ma,  but  is  proportionally  longer,  less  ventricose,  nar- 
rowed, and  more  produced  anteriorly .''    Conrad,  1841. 

See  also  remarks  under  C.  sayana  for  additional  distinctions  between 
the  two  species. 

Length,  30  mm. ;  height,  24  mm. ;  diameter,  8.5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  Langley^s  Bluff, 
St.  Mary^s  Eiver.  Choptank  Formation.  Jones  Wharf,  Dover  Bridge, 
Calvert  Formation.    3  miles  south  of  Chesapeake  Beach,  Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Callooardia  (Agriopoma)  prunensis  n.  sp. 
Plate  LXXV,  Figs.  4,  5,  6. 

Description. — Shell  small,  oval,  convex  or  vaulted;  beak  elevated,  pro- 
jecting; anterior  side  nearly  straight;  anterior  end  regularly  rounded; 
posterior  side  gently  convex;  posterior  end  somewhat  more  acutely 
rounded  than  the  anterior  end ;  base  regularly  arched ;  teeth  normal ;  car- 
dinal area  rather  broad ;  ligament  impressions  and  pallial  sinus  distinct ; 
exterior  polished,  with  a  few  shallow,  concentric  growth  strioB  here  and 
there. 

It  differs  from  C.  elevata  H.  C.  Lea  in  its  shape,  in  being  polished  and 
in  lacking  the  gentle,  irregular  undulations  or  slight  ridges  characteristic 
of  the  elevata. 

Occurrence. —  Calvert  Formation.    Plum  Point. 

Collection. — Maryland  Geological  Survey. 

Callooardia  (Agriopoma)  sayana  (Conrad). 
Plate  LXXIII,  Figs.  13a,  14. 

Cytherea  conoexa  S«y,  1824/ Jonr.  AcAd.  NAt.  Sci..  PMU.,  vol.  iv,  lat  ser.,  p.  149, 

pi.  xii,  tig.  8  ;  not  of  Brogniart,  1811. 
Cytherea  Sayana  Conrad,  1888,  Amer.  Jour.  Set.,  vol.  xxiii,  p.  345. 
Cytherea  Sayana  Conrad,  1838,  FobsUb  of  the  Medial  Tertiary,  p.  13,  pi.  vil,  fig.  3. 
Cytherea  convexa  Oonld,  1841,  Invert.  MaBS.,  p.  84,  fig.  49. 
\enu9  Sayana  d'Orblgny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  108,  No.  2011. 
Venu$  Sayana  Tuomey  and  Holmea,  1856,  Pleiocene  FosbIIb  of  South  Carolina,  p.  83, 

pi.  zzi,  fig.  9. 
Cytherea  Sayana  Emmona,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  294,  fig.  221. 
Di(me  Sayana  Conrad,  18t>3,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  575. 
Dione  Sayana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  10. 
Cytherea  convexa  Gould  (Binney^s),  1870,  Invert.  Mass.,  p.  131,  fig.  444. 
Dione  Sayana  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  75,  pi.  xii,  tig.  1. 
Callooardia  {Agriopoma)  sayana  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill, 

pt.  vi,  p.  1261,  pi.  Ivi,  fig.  16. 

Description. — "  Shell  subcordate ;  elevated  convex,  concentrically 
wrinkled,  inequilateral ;  posterior  tooth  and  f osset  not  striated ;  edge  not 
crenated;  umbo  rather  prominent;  lunule  dilated,  cordate,  marked  by  a 
simple  line/^     Say,  1824. 

As  compared  with  C.  svbnasuta,  the  only  species  with  which  it  is  apt  to 
be  confused,  the  sayana,  has  a  thicker  shell,  is  more  highly  convex,  has  a 


314  SYSTEMATIC  PALEOKTOLOGT 

more  projecting  and  more  acute  beak,  is  somewhat  more  acutely  tri- 
angular in  outline  and  within  has  a  mnch  more  massive  cardinal  area 
and  larger  teeth. 

Length,  40  mm. ;  height,  ^  mm. ;  diameter,  12  mm. 

Occurrence. — St.  Mabt's  FoR3iATiON.  Cove  Point,  St.  Mary^s  River. 
Choptank  Formation.    Jones  Wharf,  Peach  Blossom  Creek. 

CoUeciion. — ^^laryland  Geological  Survey. 

Genus  CYTHEREA  Bohon. 
Subgenus  ANT  ICON  A  Schumacher. 

Cytherea  (Aktigona)  staminea  Conrad. 
Plate  LXXYI,  Figs.  6,  7,  8. 

Cytherea  staminea  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  46  (name  only). 
Cytherea  Mtaminea  Conrad,  1839,  Fossils  of  the  Medial  Tertiary,  cover  of  No.  1,  p.  3, 

pi.  zzi,  fig.  1. 
JHane  Mtaminea  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phils.,  Tol.  xiT,  p.  575. 
Dione  staminea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  10. 
Artena  ttaminea  Conrad,  1871,  Amer.  Jonr.  Conch.,  toL  tI,  p.  76. 
Venu*  (Artena)  Mtaminea  Whitfield,  1894,  Mon.  xxlv,  U.  S.  Geol.  Snrvey,  p.  72,  pi. 

xiii,  figs.  3-10. 
Cytherea  {Artena)  etaminea  Dall,  1903,  Trans.  Wagner  Free  Inst  Sci.,  Tol.  iii,  pt.  Ti, 

p.  1279. 

Description, — '*  Shell  snbtriangular,  thick,  with  about  ten  very  promi- 
nent acute  slightly  reflected  concentric  ribs,  with  an  intermediate  carina, 
and  crowded  minute  lamellar  striae;  anterior  tooth  very  small;  margin 
crenulated.    Length  1  inch.'^     Conrad,  1839. 

Form  compact,  rounded,  triangular;  valves  convex;  beak  not  promi- 
nent; ribs  perpendicular  to  the  surface  and  at  times  as  many  as  sixteen; 
posterior  edge  of  dorsal  slope  often  marked  by  a  slight  ridge  causing  a 
slight  posterior  basal  emargination ;  cardinal  teeth  three  in  each  valve; 
anterior  lateral  tooth  in  left  valve  very  small  and  rounded  and  fitting  into 
a  correspondingly  small  socket  in  right  valve ;  muscular  impressions  sub- 
equal  ;  pallial  sinus  a  mere  notch. 

Length,  27  mm. ;  height,  22  mm. ;  diameter,  8.5  mm. 

Occurrence. — Calvebt  Formation.  Chesapeake  Beach,  3  miles  south 
of  Chesapeake  Beach,  Plum  Point,  Lyon's  Creek,  Beed's,  Church  Hill. 

Collection. — Maryland  Geological  Survey. 
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Subfamily  DOSINIIN/t. 

Genus  DOSINIA  Scopoli. 

DosiNiA  AOETABtJLUM  Conrad. 
Plate  LXXXIII,  Fig.  1,  Plate  LXXXIV,  Fig.  1. 

Artemis  ctcetdbtdum  Conrad,  1882,  Fossil  Shells  of  the  Tertiary,  p.  20,  pi.  ti,  fig.  1. 
Artemis  aeetcibulum  Conrad,   1838,  Fossils  of  the  Medial   Tertiary,  p.  29,  pi.  xvi, 

flg.  1. 
Dosinia  acetabulum  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phi  la,  vol.  ziv,  p.  575. 
Dosinia  acetabulum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  10. 
Dosinia  acetabulum  Whitfield,   1894,  Mon.  zxiv,  U.  S.  Geol.  Survey,  p.  73,  pi.  xlii, 

fig.  3. 
Dosinia  iDosinidia)  acetabulum  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  p.  1230. 

Description. — "  Lentifonn,  with  numerous  concentric  striae,  which  are 
rather  sharp  and  elevated  on  the  anterior  and  posterior  sides;  cardinal 
f osset  large,  oblong,  profound ;  with  age,  almost  obliterating  the  posterior 
tooth;  right  valve  with  three  teeth,  the  posterior  one  long  and  sulcated 
longitudinally;  two  anterior  teeth  approximate;  left  valve  with  four  teeth, 
three  of  them  distant;  the  anterior  tooth  somewhat  pyramidal  and  enter- 
ing a  groove  formed  by  two  slight  elevations  in  the  opposite  valve.''  Con- 
rad, 1832. 

Length,  76  mm. ;  height,  77  mm. ;  diameter,  22  mm. 

Occurrence, — St.  Mary^s  Formation.  Cove  Point,  Langleys  BluflE, 
St.  Mary's  River.  Choptank  Formation.  Governor  Run,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Turner,  Pawpaw  Point,  St. 
Leonard  Creek,  Sand  Hill,  Cordova,  Greensboro,  Trappe  Landing,  Peach 
Blossom  Creek,  Dover  Bridge.  Calvert  Formation.  3  miles  south  of 
Chesapeake  Beach,  Plum  Point,  White's  Landing,  Lyon's  Creek,  Reed's. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  CLEMENTIA  Gray. 

Clementia  inoceriformis  (Wagner). 
Plate  LXXXII,  Figs.  1,  2. 

Venui  inoceriformis  Wagner,   1839,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  1st  ser., 

p.  51,  pi.  i,  fig.  1. 
Venus  inocer if o^-mis  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  70,  pi.  xl,  flg.  1. 
Clementia  inoceriformis  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  575. 
Clementia  inoceriformis  Meelc,  1864,  Miocene  Check   List,  Smith.  Misc.  Coll.  (183), 

p.  10. 
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Description. — *' Shell  oblique,  snborbicular,  thin  and  fragile,  ventri- 
cose ;  disks  with  unequal,  concentric  undulations,  forming  prominent  an- 
gulated  carinae;  concentric  stris  numerous,  prominent;  beaks  prominent; 
no  distinct  lurnile;  cardinal  teeth  lamellar."    Wagner,  1839. 

Posterior  hinge  area  marked  by  an  angular  hdge,  posteriorly  cuneiform 
and  overlapping  a  deep,  narrow  groove  and  a  shallow  furrow  running 
backward  from  the  beak;  concentric  undulations  prominent  in  interior  of 
young  thin  shells ;  but  obsolescent  or  obsolete  in  older  thickened  shells ; 
pallial  sinus  large,  profound  and  acutely  terminated. 

Length,  61  mm. ;  height,  64  mm. ;  diameter,  19  mm. 

Occurrence. — St.  Mary's  Formattok.  Gove  Point,  St.  Mar/s  Biver 
{iide  Wagner).  Choptank  Formation,  (lovernor  Eun,  Sand  Hill. 
Calvert  Formation.    HoUin  Cliff,  Wye  Mills,  Plum  Point  (Dall). 

Collections. — ^Maryland  Geological  Survey,  Cornell  University. 

Superfamily  ISOCARDIACEA. 
Family  ISOCARDIID/E. 

Genus  ISOCARDIA  Lamarck. 
ISOGARDIA  MARKOEI  Courad. 

Plate  LXXXIV,  Figs.  2,  3. 

hocardia  Markoei  Conrad,  1843,  Proc.  Nat.  Inst.,  Bnll.  ii,  p.  193,  pi.  ii,  fig.  1  (right 

hand  flgnrea  only  and  diagnosis  in  part). 
Uocardia  Markoei  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  70,  pi.  xl,  fig.  2 

(right  hand  figures  only  and  diagnosis  in  part). 
Bueardia  Markoei  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  576. 
Gloutit  MarkoH  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (18ft),  p.  8. 
Jiocardia  Markoei  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Hi,  pt.  v,  p.  1067. 

Description. — '^  Snborbicular ;  length  and  height  nearly  equal;  inflated; 
umbo  very  prominent,  and  the  beaks  profoundly  incurved ;  posterior  mar* 
gin  direct,  arched  above,  nearly  straight  below,  and  obtusely  angulated  at 
its  junction  with  the  base;  base  regularly,  not  profoundly  arched;  pos- 
terior slope  slightly  sinuous/*    Conrad,  1842. 

Conrad  has  figured  in  each  case  cited  above  two  forms  that  on  compari- 
wn  of  a  number  of  specimens  show  constant  differences,  and  his  descrip- 
tion applies  partly  to  one  and  partly  to  the  other.  It  becomes  necessary, 
therefore,  to  restrict  his  name,  and  as  the  remarkable  elevation  and  pro- 
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found  incurvature  of  the  beaks  seem  to  have  been  perhaps  the  most  promi- 
nent characteristics  in  his  mind — just  as  they  produce  the  more  striking 
of  the  two  forms — ^the  name  I,  marJcoei  will  here  be  used  to  designate  the 
species  with  highly  elevated,  narrow,  prolonged,  profoundly  incurved 
beaks,  a  feature  well  represented  in  the  right  hand  drawing  of  each  of  his 
figures.  It  is  about  as  high  as  long;  posterior  margin  quite  or  almost 
entirely  arched ;  dorsal  slope  crossed  by  two  or  three  broad,  deep,  concen- 
tric imdulations  marking  resting  stages  during  gro\\'th. 

licngth,  48  mm. ;  height,  46  mm. ;  diameter,  27  mm. 

Occurrence. — Calvert  Formation.    Plum  Point  (rare). 

Collection. — ^Maryland  Geological  Survey. 

TSOCARDIA  MAZLEA  U.  Sp. 

Plate  LXXXIV,  Figs.  4,  5. 

Isocardia  Markoei  Conrad,  1842,  Proc.  Nat.  Inat.,  Bull,  ii,  p.  193,  pi.  ii,  flg.  1  (left 

hand  drawing  only  and  diagnosis  in  part). 
Isocardia  liarkoei  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  70,  pi.  xl,  flg.  2 

(left  hand  drawing  only  and  diagnosis  in  part). 

Description, — Shell  rounded,  inflated;  length  greater  than  height; 
umbo  elevated,  broad,  short,  only  moderately  incurved,  not  strongly  pro- 
jecting; dorsal  slope  crossed  by  several  shallow  and  at  times  indistinct  con- 
centric undulations;  posterior  margin  curved  above,  straight  below  and 
meeting  the  base  at  an  obtuse  angle  to  which  there  extends  a  flattened 
ridge  which  is  bordered  on  the  posterior  slope  by  a  bi*oad,  gently  depressed 
or  grooved  area.     See  also  remarks  under  7.  markoei. 

Length,  62  mm. ;  height,  46  mm. ;  diameter,  27  mm. 

Occurrence. — Calvert  Formation.     Plum  Point  (rare). 

Collection. — Maryland  Geological  Survey. 

Isocardia  fraterna  Say. 
Plate  LXXXV,  Figs.  3,  4. 

Isocardia  fraterna  Say,  1824,  Jour.  Acad.  Nat,  Sci.  Phila.,  vol.  iv,  Ist  ser.,  p.  148, 

pi.  zi,  fig.  1  a  and  b. 
Isocardia  rustica  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  20,  pi.  xi,  fig.  1. 
Isocardia  Conradi  d'Orbigny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  121. 
Olossus  rusticus  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  vii,  p.  29. 
Bucardia  fraterna  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  576. 
Glossus  fraterna  Meelc,  1864,  Miocene  Cbeck  List,  Smith.  Misc.  Coll.  (183),  p.  8. 
Isocardia  fraterna  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  1066. 
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Description. — "  Cordate-globose,  slightly  oblique,  with  rather  large 
concentric  wrinkles,  and  lines  of  growth;  an  elevated  undulation  on  the 
anterior  submargin,  marking  the  greatest  length  of  the  shell;  umbones  not 
very  prominent,  apex  rather  suddenly  incurved,  acute;  impressed  space 
behind  the  beaks,  dilated  and  rather  profound;  anterior  tooth  striated 
externally,  and  placed  on  the  middle  of  the  anterior  margin/^     Say,  1824. 

Say  had  the  anterior  and  posterior  ends  transposed  so  that  for  each 
reference  to  direction  in  the  above  description  the  opposite  direction  is  to 
be  understood.  From  the  drawing  and  description,  Sa}^s  large  specimen 
was  very  probably  a  Virginia  form.  Specimens  from  Maryland  are 
smaller  and  less  rounded  and  have  a  more  pronounced  ridge  and  a  basal 
angle  where  the  dorsal  and  posterior  slopes  and  margins  meet.  These  dif- 
ferences seem  constant  but  ara  not  deemed  of  sufficient  importance  to  jus- 
tify separating  the  Marj'land  forms  from  those  from  Virginia. 

Length,  73  mm. ;  height,  69  mm. ;  diameter,  29  mm. 

Occurrence, — St.  Mary's  Formation.  Cove  Point  (?),  St.  Mary's 
Eiver.  Choptank  Formation.  Governor  Run,  2  miles  south  of  Gov- 
ernor Run,  Flag  Pond,  Jones  Wharf,  Pawpaw  Point.  Calvert  Forma- 
tion.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

ISOCARDIA  lONOLEA  U.  Sp. 

Plate  LXXXV,  Figs.  1,  2. 

Description. — Shell  oval,  moderately  elevated  anteriorly,  gently  de- 
pressed posteriorly ;  beak  depressed,  moderately  incurved ;  surface  of  shell 
with  numerous  gentle,  somewhat  irregular,  close-set,  concentric  imdula- 
tions  most  prominent  on  the  marginal  two-thirds  of  the  surface ;  meeting 
of  posterior  and  umbonal  slopes  marked  by  a  ridge,  of  posterior  and  basal 
margins  by  an  angle ;  posterior  margin  bluntly  rounded ;  a  cardinal  and  a 
posterior  lateral  tooth  in  left  valve,  two  cardinals  in  right  valve ;  ligament 
area  curved,  ridged,  and  grooved;  interior  smooth;  muacle  impressions 
and  pallial  margin  distinct. 

It  is  imfortunate  that  the  locality  from  which  this  species  comes  is  in 
some  doubt.  The  only  specimens — ^the  two  valves  of  the  same  indi- 
vidual— were  found  in  a  case  of  tJniversity  material  from  Cove  Point,  but 
the  color  of  the  weathering,  state  of  preservation,  and  incrusting  material 
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seem  more  characteristic  of  Plum  Point  than  of  Cove  Point,  so  that  while 
I  am  inclined  to  believe  them  to  be  from  the  latter  place,  the  matter  must 
be  left  undecided  until  further  search  shall  perhaps  reveal  other  specimens 
at  one  locality  or  the  other. 

Length,  67  mm. ;  height,  47  mm. ;  diameter,  26  mm. 

Occurrence, — St.  Mary's  Formation.     Cove  Point  (see  above). 

Collection, — Johns  Hopkins  University. 

Superfamily  CARDIACEA. 
Family  CARDIID/E. 

Genus  CARDIUM  Linne. 
Subgenus  CERASTODERMA  Morch. 

Cardium  (Cerastoderma)  iaqueatum  Conrad. 
Plate  LXXXVI,  Fig.  1. 

Cardium  Iaqueatum   Conrad,   1881,   Jour.  Acad.  Nat.  Sci.  Phila.,  yol.  vi,   Ist   ser., 

p.  258, 
Cardium  Iaqueatum  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p,  31,  pi.  zvii, 

fig.  1. 
Cardium  ingens  Wagner,  1839,  Dall,  1898,  Trans.   Wagner  Free   Inst.  Sci.,  vol.  v, 

p.  10,  pi.  iii,  fig.  2. 
Cardium  {Cerastoderma)  Iaqueatum  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol. 

xlv,  p.  576. 
Cardium   {Cerastoderma)   Iaqueatum  Meek,  1864,  Miocene  Check  List,  Smith.  Misc. 

Coll.  (183),  p.  9. 
Cardium  {Cerastoderma)  Iaqueatum  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  V,  p.  1092. 

Description, — "  Shell  cordate,  ventricose,  thin,  with  about  33  subtri- 
angular,  transversely  wrinkled  ribs ;  umbones  prominent ;  lunule  not  pro- 
foundly impressed  and  somewhat  lanceolate;  cardinal  tooth  subulate.^^ 
Conrad,  1831. 

The  ribs  vary  in  number  from  thirty-three  to  thirty-six.  The  number 
given  in  description  published  in  1838  (forty-three)  is  doubtless  an  error 
in  copjdng.  Cardinal  tooth  prominent,  lateral  teeth  distinct;  anterior 
and  posterior  muscle  impressions  and  pallial  line  distinct;  margin  strongly 
dentate  in  harmony  with  the  ribbing;  shell  almost  always  broken  and  so 
perfect  specimens  are  rare. 

Length,  116  mm. ;  height,  97  mm. ;  diameter,  38  mm. 
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Occurrence. — St.  Maby's  Formation.  Cove  Point,  Langley's  Bluff, 
St.  Mary's  Eiver.  Choptank  Formation.  Governor  Run,  2  mile* 
south  of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Turner,  Pawpaw  Point, 
Cuckold  Creek,  St.  Leonard  Cjeek,  Dover  Bridge,  Greensboro,  Sand  Hill. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Cardium  (Cerastoderma)  leptopleurum  Conrad. 

Plate  LXXXVI,  Fig.  2. 

Cardium  leptopleura  Conrad,  184L,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  i,  p.  29. 
Cardium  leptopleura  Conrad^  1B42,  Jour.  Acad.  Nat.  Sci.  Pbi]a.,  yoI.  viii,  Ist  ser., 

p.  184. 
Cardium  leptopleura  Conrad,  1845,  Fossils  of  tbe  Medial  Tertiary,  p.  66,  pi.  xxxvli, 

fig.  5. 
Cardium  (Ceragtoderma)  leptopleura  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol. 

xiv,  p.  576. 
Cardium  (Cerastoderma)  leptopleura  Meek,  1864,  Miocene  Check  List,  Smith.  Misc. 

Coll.  (183),  p.  9. 
Cardium  iCerattoderma)  leptopleura  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

ill,  pt.  V,  1095. 

Description. — ^^  Subtrigonal,  ventricose ;  ribs  about  31,  prominent,  dis- 
tant, angular,  earinated;  umbo  prominent,  oblique;  lateral  teeth  very 
prominent;  inner  margin  widely  and  deeply  crenate/^     Conrad,  1841. 

Bibs  vary  in  number  from  twenty-eight  to  thirty-one;  in  transverse 
section,  profile  of  each  rib  rounded  and  as  broad  across  the  base  as  tall, 
becoming  in  older  specimens  even  broader  and  more  flatly  rounded  or 
even  flat;  distance  from  beak  to  base  rather  short  as  compared  with  length 
of  shell ;  hinge  line  proportionally  long. 

Length,  48  mm. ;  height,  47  mm. ;  diameter,  17  mm. 

Occurrence. — Calvert  Formation.    Plum  Point,  near  Jewell  (rare). 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Cardium  (Cerastoderma)  craticuloide  Conrad. 

Plate  LXXXVI,  Fig.  3. 

Cardium  craticuloidts  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  66,  pi.  xxxTii, 

fig.  3. 
Cardium   {Cerastoderma)  craticuloides   Conrad,   1863,   Proc.   Acad.  Nat.  Sci.  Phlla., 

vol.  xiv,  p.  576. 
Cardium  [Cerastoderma)  craticuloidcs  Meek,  1864,  Miocene  Check  List,  Smith.  Misc. 

Coll.  (183),  p.  8. 
Cardium  (Cerastoderma)  craticuloides  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey, 

p.  66,  pi.  X,  figs.  16-19. 
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Description. — "  Suborbicular,  ventricose;  ribs  about  29,  very  much 
compressed,  profoundly  elevated,  the  summits  reflected  on  both  sides, 
consequently  the  ribs  are  as  wide  on  the  back  as  at  base;  summit  of  the 
umbo  very  prominent. 

"  Eemarkable  for  the  compressed  form  and  great  elevation  of  the  ribs 
which  are  most  remote  on  the  anterior  side;  ribs  not  very  regular,  but 
somewhat  sinuous/'    Conrad,  1846. 

Ribs  sometimes  as  many  as  thirty-two,  in  transverse  section  angular, 
very  narrow,  highly  elevated,  and  wider  on  top  than  just  beneath;  dis- 
tance from  beak  to  base  proportionally  greater  as  compared  with  length 
than  in  C.  lepiopleurum;  hinge  line  proportionally  short;  shell  thin,  easily 
broken;  beaks  approximate. 

Length,  52  mm. ;  height,  62  mm. ;  diameter,  18  mm. 

Occurrence. — Calvert  Formation.  3  miles  south  of  Chesapeake 
Beach,  Plum  Point  (rare). 

Collection. — Maryland  Geological  Survey. 

Cardium  (Cerastoderma)  oalvertensium  n.  sp. 

Plate  LXXXVI,  Fig.  4. 

Description. — Shell  elevated,  rounded;  beak  prominent;  ribs  seventeen 
to  twenty-two,  rounded,  rather  distant,  the  interspaces  as  broad  as,  or 
broader  than,  tlie  ribs;  on  anterior  and  posterior  dorsal  submargin  ribs 
small  to  almost  obsolete ;  entire  interior  of  shell  strongly  grooved  in  har- 
mony with  the  ribbing;  cardinal  and  lateral  teeth  small,  not  prominent. 

It  may  be  readily  distinguished  from  other  species  by  its  much  fewer 
ribs,  rounded  form,  strong  internal  grooving  and  small  teeth.  It  is 
abundant  as  casts  in  the  basal  clays,  but  is  very  rare  in  the  later  deposits 
of  the  Miocene. 

Length  of  shell  broken  along  growth  line,  37  mm. ;  height,  38  mm. ; 
diameter,  14  mm. 

Occurrence. — Calvert  Formation.  Fairhaven,  Plum  Point,  Gov- 
ernor Run  (at  base  of  clifP),  White's  Landing. 

Collection. — Maryland  Geological  Survey. 

21 
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CARDroM  (Cerastodbrma)  patuxentium  XL  sp, 
Plate  LXXXVI,  Fig.  6. 

Description. — Shell  large^  moderately  thick,  elevated;  beak  elevated, 
prominent;  ribs  fine,  rounded  to  flattened,  close  set  and  separated  by  a 
narrow  groove,  normally  fifty-two  or  somewhat  more — one  specimen  with 
but  forty-five;  cardinal  tooth  strong,  elevated;  lateral  teeth  prominent; 
interior  smooth ;  interior  margin  not  knoAvn. 

This  species  may  be  easily  distinguished  by  its  large  number  of  ribs. 

Approximate  measurements  are:  length,  65  mm.;  height,  50  mm.; 
diameter,  20  mm. 

Occurrence. — Calvert  Formation.  Truman's  Wharf,  White's  Land- 
ing (as  well-preserved  casts  of  the  exterior  in  the  siliceous  beds),  New 
Town,  Wye  Mills. 

Collection. — Maryland  Geological  Survey. 

Subgenus  FRAGUM  Botten. 

Caroium  (Fraoum)  mediuk  Linn6. 
Plate  LXXXVI,  Figs.  6a,  6b. 

Cardium  medium  Linn^,  1758,  Syst.  Nat.,  ed.  x,  p.  678. 

Cardium  medium  Linn6,  1768,  Syst.  Nat.,  ed.  xti,  p.  1122. 

ffemicardium  columha  Heilprin,  1887,  Trans.  Wagner  Free   Inst.  ScL,  voL  i,  p.  93, 

pi.  xi,  fig.  26. 
Cardium  {Fragum)  medium  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Ui,  pt  v, 

p.  IIOL 

Description. — "  C.  testa  subcordata  subangulata;  valvulis  angulatis 
sulcatis  IsBvibus.''    Linn^,  1758. 

This  species  is  distinguished  by  the  amount  of  impression  of  the  pos- 
terior area  and  the  elevation  of  the  upper  part  of  the  posterior  margin 
projecting  from  the  central  part  of  the  depression  of  the  closed  valve. 
The  amount  of  depression  varies  very  much  and  the  range  of  variation 
is  so  complete  that  this  characteristic  is  difficult  to  rely  upon. 

The  Pliocene  form  of  this  species  was  described  by  Professor  Heilprin 
as  Hemicardium  columha.  He  had  only  two  specimens  and  they  happen 
to  be  end  members  of  the  gradation  series. 

Occurrence. — St.  Mary's  Formation.     St.  Mary^s  River. 

Collection. — ^TJ.  S.  National  Museum. 
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Subgenus  Ly^VICARDIUM  Swainson. 

Gardium  (L-ffiiviCARDiUM)  MORTONi  Conrnci. 
Plate  LXXXVI,  Pigs,  Ta,  7b. 

Cardium  Mortoni  Conrad,  1881,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vi,  Ist  ser.^p.  25D, 

pi.  X,  figs.  5,  fiy  7. 
Cardium  Mortoni  Gonld,  1841,  Invert.  Mass.,  p.  91. 
Liocardium  Mortoni  Stimpson,  1860,  Check  List  E.  Coast  Shells,  p.  2. 
Lcevicardium  Mortoni  Perkins,  1869,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  xiii,  p.  150. 
Liocardium  Mortoni  Dall,  1889,  Bull,  xxxvii,  U.  S.  Nat.  Mus.,  p.  54,  pi.  Iviii,  fig.  8. 
Cardium  {Lavicardium)  Mortoni   Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill, 

pt.  V,  p.  1111. 

Description. — "  Shell  subovate,  oblique,  slightly  ventricose,  thin,  desti- 
tute of  ribs  or  radiating  strise ;  white,  covered  with  a  pale  brown  ejndermis 
darker  towards  the  base  and  wrinkled  at  the  ends;  within  striated,  and 
of  a  yellow  colour;  margin  entire  or  obsoletely  serrated,  whitish,  with 
generally  an  oblong  black  or  dark  purple  spot  on  the  posterior  side. 

"  This  shell  has  not  the  polish  nor  distinctly  serrated  margin  of  C.  «er- 
ratum  to  which  it  is  nearly  allied ;  the  striae  are  occasionally  obsolete  or 
only  slightly  serrate;  the  margins  towards  the  anterior  end,  and  the 
young  shells  are  marked  with  angular  fulvous  spots,  similar  to  the  young 
of  C  Icevigatum  and  several  other  shells.*'     Conrad,  1831. 

Occurrence. — Choptank  Pormation.    Jones  Wharf  {fide  Dall). 

Collection. — ^U.  S.  National  Museum. 

Superfamily  LEPTONACEA. 
Family  GALEOMMATIDit. 

Genus  SOLECARDIA  Conrad. 
Subgenus  SPANIORINUS  Dall. 

SoLECARDiA  (Spaniorinus)  COSSMANNI  Dall. 
Plate  LXXXVII,  Figs.  1,  la,  2,  3,  4. 

Solecardia  {Spaniorinua)  Coismanni  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  V,  p.  1125,  pi.  xlv,  figs.  27,  27a. 

Description. — "  Shell  thin,  nearly  equilateral,  rounded  at  both  ends, 
the  posterior  end  blunter,  shorter,  and  higher  than  the  anterior;  surface 
with   rather  irregular   obvious   incremental   lines,   smoother  near   the 


324  SYSTEMATIC  PALEONTOLOGY 

beaks;  base  nearly  straight,  posterior  dorsal  slope  arcuate,  descending; 
anterior  arcuate,  beaks  low,  inconspicuous;  right  valve  with  the  tooth 
narrow,  slender,  in  a  transverse  vertical  plane,  the  anterior  dorsal 
margin  expanded  slightly  just  in  front  of  it,  the  scar  of  the  resilium 
strong,  narrow,  oblique;  left  valve  with  the  tooth  flattened  in  a  hori- 
zontal plane,  the  anterior  part  longer;  interior  with  faint,  obsolete 
radiations;  adductor  scars  rather  large,  ovate;  margins  entire/*  Dall, 
1900. 

Length,  8  mm.;  height,  5  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptakk  For- 
mation. 2  miles  south  of  Governor  Bun.  Calvert  Formation.  Plum 
Point. 

Collection. — Maryland  Geological  Survey. 

Family  SPORTELLID/E. 

Genus  SPORTELLA  Deshayes. 

Sportella  whitfieldi  Dall. 
Plate  LXXXVII,  Figs.  5a,  5b. 

Syndosmya  ?  ntteuloides  Whitfleld,  1894,  Mod.  xxiv,  U.  8.  Geol.  Survey,  p.  81,  pi.  zv, 

figs.  7-9 ;  not  of  Conrad. 
Sportella  Whi^ldi  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Ill,  pt.  v,  p.  1128. 

Description. — *'The  shell  is  rather  elongate-ovate,  and  moderately 
convex,  and  extremely  thin  and  delicate  in  texture.  The  beak  is  small, 
situated  rather  within  the  anterior  third  of  the  length,  behind  which 
the  shell  is  narrowed,  the  posterior  end  being  more  narrowly  rounded 
than  the  anterior;  basal  and  cardinal  margins  subparallel;  surface  with 
very  fine  concentric  lines  only,  and  with  a  very  faintly  defined,  oblique, 
mesial  sulcus.  Internally  there  is  a  single,  moderately  strong,  direct 
tooth  beneath  the  beak,  with  a  deep,  wide  pit  in  front,  in  the  right  valve, 
and  a  slight  projecting  lamellar  tooth  near  its  extremity.  No  appear- 
ance of  a  posterior  lateral  tooth  can  be  seen.  Muscular  imprints  very 
faint,  and  a  pallial  sinus  shallow  and  obscure.  It  is  not  an  Abra,  as 
there  are  no  lateral  teeth."    Whitfield,  1894. 

Length,  7.9  mm.;  height,  5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collection. — ^Maryland  Geological  Survey. 
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Sportella  pelex  Dall. 
Plate  LXXXVII,  Fig.  6. 

Sportella  pelex  Doll,  1900,  Trans.  Wagner  Free   Inst.  Sci.,  vol.  iii,  pt.  v,  p.  1181, 
pi.  xUv,  fig.  10. 

Description. — "  Shell  small,  solid,  compressed,  inequilateral,  the  pos- 
terior side  quite  short  and  blunt;  beaks  low,  surface  sculptured  with  fine, 
regular  incremental  lines,  of  which  a  few  at  wide  intervals  are  more 
conspicuous;  basal  margin  nearly  istraight,  anterior  end  produced, 
rounded,  posterior  bluntly  rounded;  left  valve  with  a  strong  hinge,  the 
anterior  lamella  obsolete,  but  the  one  behind  it  prominent  and  strong, 
socket  of  the  resilium  deep,  the  hinge  plate  above  it  obscurely  thickened, 
a  narrow  but  distinct  groove  for  the  external  ligament;  interior  polished, 
the  adductor  scars  rather  high  up,  the  disk  faintly  radially  striated,  the 
margin  entire. 

^^This  species  has  a  good  deal  the  shape  of  a  small  Mesodesma  and 
is  nearest  to  8.  yorkensis,  compared  with  which  it  is  higher  and  more 
inequilateral  and  with  a  more  oblique  anterior  dorsal  slope."    Dall,  1900. 

Length,  7.3  mm.;  height,  6.5  mm.;  diameter,  2  mm.  (Dall). 

Occurrence. — St.  Mary's  Formation.    St  Mary's  River. 

Collection. — ^Maryland  Geological  Survey. 

Sportella  petropolitana  Dall. 
Plate  LXXXVII,  Fig.  7. 

Sportella  petropolitana   Dall,   1900,   Trans.  Wagner   Free   Inst.  Sci.,  rol.  iii,  pt.  v, 
p.  1180,  pi.  xlv,  tig.  10. 

Description. — ^^  Shell  small,  oblong,  subequilateral,  moderately  con- 
vex, the  dorsal  slopes  evenly  arched,  the  base  nearly  straight,  and  the 
ends  rounded;  beaks  low  and  inconspicuous;  outer  surface  nearly  smooth 
or  sculptured  with  incremental  lines;  hinge  with  the  cardinal  tooth 
single,  smooth  and  conical,  the  pit  small,  triangular,  and  the  ligamentary 
ridge  obscure.    Lon.  5.75,  alt.  3.75,  diam.  2  mm."    Dall,  1900. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection. — U.  S.  National  Museum. 
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Sportella  recessa  n.  sp. 
Plate  LXXXVII,  Figs.  8,  9,  10. 

Description. — Shell  blunted-ovate,  not  greatly  inflated;  inequilateral, 
anterior  part  the  longer;  beak  slightly  projecting;  anterior  dorsal  margin 
nearly  straight,  posterior  one  curved;  posterior  end  more  blunted  than 
anterior  one;  basal  margin  gently  curved;  pallial  line  faint;  adductor 
scars  very  faint,  anterior  one  elongated,  posterior  one  more  rounded; 
external  surface  with  fine,  irregular,  concentric,  incremental  lines. 

Length,  4.6  mm.;  height,  3.7  mm.;  diameter,  1.1  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Calvert  For- 
mation.   Beed's. 

Collection. — ^Maryland  Geological  Survey. 

Sportella  patuxentia  n.  sp. 
Plate  LXXXVII,  Fig.  11. 

Description. — Shell  triangular,  depressed,  thick,  inequilateral;  an- 
terior side  the  longer;  anterior  side  declining,  slightly  curved;  anterior 
end  acutely  rounded;  posterior  side  very  short;  posterior  end  bluntly 
rounded;  teeth  strong;  muscle  impressions  distinct;  anterior  one  elon- 
gated and  narrow,  posterior  one  rounded;  pallial  line  distinct,  ragged, 
somewhat  irregular;  exterior  surface  with  irregular  concentric  lines  or 
grooves. 

Length,  8  mm.;  height,  6  mm.;  diameter,  1.75  mm. 

Occurrence.— ^T.  Mary's  Formation.    Cove  Point. 

Collection. — Maryland  Geological  Survey. 

Genus  HINDSIELLA  Stoliczka. 

Hindsiella  acuta  Dall. 
Plate  LXXXVII,  Figs.  12a,  12b,  13. 

Hindsiella  acuta  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  Hi,  pt.  v,  p.  1138, 
pi.  xlv,  flg.  9. 

Description. — "  Shell  small,  cuneate,  iiiflated,  subequilateral,  the 
posterior  side  broader  and  rounded,  the  anterior  narrower,  more  pointed 
and  decurved;   anterior  dorsal   margin   declining,   posterior   arcuate; 
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middle  of  the  base  conspicuously  insinuate;  surface  sculptured  with 
crowded,  rather  prominent  incremental  lines,  feebler  towards  the  an- 
terior end,  which  shows  some  faint  radial  markings;  hinge-plate  narrow, 
left  valve  with  a  prominent  subumbonal  tooth  and  a  feeble  lamella  a 
little  in  front  of  it,  a  strong  resiliary  scar,  and  a  minute,  obsolete,  very 
distant  posterior  lamella;  right  valve  with  an  arcuate,  short,  umbonal 
lamina,  a  deep  pit  for  the  opposite  cardinal  above  it,  and  a  short,  dis- 
tant, sharp  groove  corresponding  to  the  posterior  lamella  of  the  opposite 
valve;  interior  of  the  valves  polished,  faintly  radially  striate,  the  ad- 
ductor scars  rather  low  down. 

"This  species  is  especially  characterized  by  its  relatively  acute  an- 
terior end,  which,  in  all  the  individual  variations  noted,  is  still  pre- 
served/'   Dall,  1900. 

Length,  6  mm.;  height,  4  mm.;  diameter,  3  mm  (Dall). 

Occurrence, — St.  Mary's  Formattox.      St.  Mary's  Eiver. 

Collection. — ^Maryland  Geological  Surviey. 

Family  LEPTONIDit. 

Genus  ERYCINA  Lamarck. 

Erycina  calvertensis  n.  sp. 
Plate  LXXXVII,  Fig.  16 

Description. — ^Shell  nearly  ovate,  base  well  arched  and  meeting  pos- 
terior margin  in  a  curve  above  the  line  of  the  base ;  anterior  side  slightly 
produced,  beak  rather  prominent;  anterior  and  posterior  dorsal  margins 
declining  from  the  beak  at  an  obtuse  angle;  teeth  prominent;  interior 
with  muscle  impressions  and  pallial  line  distinct;  exterior  smooth;  shell 
depressed,  thin. 

Length,  4  mm.;  height,  3  mm.;  diameter.  0.8  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collection. — U.  S.  National  Museum. 

Erycina  pruna  n.  sp. 
Plate  LXXXVII,  Fig.  17. 

Description. — Shell  small,  short,  ovate,  depressed;  beak  slightly  pro- 
jecting; inequilateral,  anterior  end  the  longer;  anterior  and  posterior 
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sides  and  ends  forming  with  ilie  base  regular  curves;  anterior  end  more 
acutely  rounded  and  narrower  than  posterior  one;  lateral  lamellae  short, 
strong  and  standing  out  from  the  hinge  area  well  into  the  interior  of 
the  shell;  lateral  grooves  short  and  deep;  ligament  impressions  high  up 
and  elongated,  the  posterior  being  the  larger  and  broader;  pallial  line 
indistinct;  outer  surface  with  light,  uneven  concentric  lines  and  here 
and  there  a  deeper,  stronger  groove  marking,  perhaps,  a  resting  stage. 

Length,  4.5  mm.;  height,  3.8  mm.;  diameter,  0.9  mm. 

Occurrence. — Calvert  Fokmation.    Plum  Point. 

Collection, — ^Maryland  Geological  Survey. 

Ebycika  kabylandica  n.  sp. 
Plate  LXXXVIII,  Figs.  1,  2,  3. 

Description. — Shell  small,  ovate,  depressed,  beak  very  low;  anterior 
and  posterior  sides  straight  near  the  beak  and  meeting  in  an  angle  there; 
anterior  end  regularly  rounded;  posterior  end  blunted;  base  regularly 
arched;  lateral  lamellss  distinct,  rather  long;  posterior  adductor  scar 
roimded  and  not  so  high  up  as  the  narrower,  elongated  anterior  one; 
pallial  line  well  away  from  the  margin;  outer  surface  with  irregular,  con- 
centric grooves  or  undulations  here  and  there  stronger  than  elsewhere. 

Length,  3.9  mm.;  height,  3.1  mm.;  diameter,  0.9  mm. 

Occurrence. — Calvert  Formation.  3  miles  south  of  Chesapeake 
Beach,  Plum  Point. 

Collection. — ^Maryland  Geological  Survey. 

Erycina  rickardia  n.  sp. 

Plate  LXXXVin,  Figs.  4a,  4b. 

Description. — Shell  ovate-quadrate,  thick,  depressed;  beak  low  but 
projecting  slightly;  very  inequilateral,  the  anterior  side  being  much  the 
longer;  anterior  side  concave  near  the  beak;  anterior  end  bluntly 
rounded,  its  curve  being  continuous  with  the  base;  posterior  side  and 
end  a  regular  curve  meeting  the  base  at  an  angle  and  on  a  line  with 
the  base  lateral  laminsB  and  grooves  quite  prominent;  adductor  scars 
distinct,  the  anterior  one  the  higher  up;  pallial  line  rather  broad  and 
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remote  from  the  basal  margin;  outer  surface  ornamented  with  fine, 
regular,  close  set  concentric  grooves,  the  narrow  ridges  between  being 
rounded. 

Length,  6.25  mm.;  height,  5.1  mm.;  diameter,  1  mm. 

Occurrence, — Calvert  Formation.    Plum  Point. 

Collection. — Cornell  University. 

Erycina  speciosa  n.  sp. 
Plate  LXXXVIII,  Fig.  5. 

Description. — Shell  almost  elliptically  rounded,  save  for  the  slight 
projection  of  the  beak;  anterior  end  slightly  longer;  anterior  basal  mar- 
gin slightly  prolonged  before  curving  upward;  shell  flattened  with  a 
lenticular  slope  or  surface  curvature  near  margins;  teeth  very  strong 
and  prominent,  projecting;  exterior  smooth;  interior  polished. 

Length,  4  mm.;  height,  3.2  mm.;  diameter,  0.9  mm. 

Occurrence.—  Choptank  Formation.  Governor  Run.  Calvert  For- 
mation.     Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  XI.  S.  National  Museum. 

Subgenus  PSEUDOPYTHINA  Fischer. 

Erycina  (Pseudopythina?)  Americana  Dall. 
Plate  LXXXVII,  Figs.  14,  15. 

Erycina  (Piteudopythina  ?)  americana  Dall,  1900,  Trans.  Wagner  Free  Inst.  8ci.,  toI. 
iii,  pt.  V,  p.  1146,  pl.  xliv,  figs.  21,  25. 

Description. — "  Shell  large,  moderately  convex,  inequilateral,  rounded 
at  both  ends,  the  posterior  side  shorter;  beaks  low,  surface  sculptured 
only  with  rather  conspicuous  incremental  lines;  anterior  dorsal  margin 
nearly  parallel  with  the  base,  posterior  dorsal  margin  arcuate;  hinge- 
margin  narrow,  feebly  channelled,  edentulous,  adductor  scars  small, 
narrow,  high  up;  pallial  line  wide  and  radially  striated.''    Dall,  1900. 

Length,  16  mm.;  height,  10.5  mm.;  diameter,  7  mm. 

Occurrence. — Calvert  Formation.  "Calvert  Cliffs"  (=  Plum 
Point?),  (Bums). 

Collection. — U.  S.  National  Museum. 
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Genus  BORNIA  PhOippi. 
BoRNiA  MACTBOIDES  (Conrad). 

Plate  LXXXVIII,  Figs.  6,  7,  8. 

Lepton  martroideH  Coorad,  1834,  Jonr.  Acad.  Nat.  Sci.  Phila.  toL  Til,  Ist  ser.,  p.  151. 
Lepton  tnartrMde$  Coorad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  19,  pL  x,  1kg.  5. 
Ltpt&n  mactroidet  Coorad,  18«3,  Proc.  Acad.  Nat.  Sci.  Pblla.,  toL  xIt,  p.  577. 
Lept<m  mactroideM  Meek,  18M,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  8. 
Bornia  mactroide*  Dall,  IIMH),  Trans.  Wagner  Free  Inst.  Sci.,  toL  lii,  pt.  t,  p.  1150. 

Description. — '*  Shell  triangular,  subequilateral,  thin,  convex,  smooth 
and  polished;  beaks  prominent;  central;  basal  margin  straight;  posterior 
extremity  less  obtusely  rounded  than  the  anterior.  Length  less  than 
half  an  inch/'    Conrad,  1834. 

Jjcngth,  10  mm.;  height,  7.2  mm.;  diameter,  2  mm. 

Occurrence. — Choptank  Formation.  Governor  Run,  2  miles  south 
of  Governor  Run,  Jones  Wharf,  Peach  Blossom  Creek,  Dover  Bridge. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Bornia  Triangula  Dall. 
Plate  LXXXVIII,  Figs.  9a,  9b. 

KelHa  triangula  H.  C.  Lea,  MS.,  in  Coll.  Acad.  Nat.  Sci.  Phila. 
Bornia  triangula  n.  sp.  ?  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  lii,  pt.  v, 
p.  1151. 

Z^c^mp/ton.— Shell  compact,  elevated,  triangular;  anterior  and  pos- 
terior dorsal  margins  declining  at  an  obtuse  angle  from  the  beak;  beak 
distinctly  prosocoelous  and  situated  anterior  to  the  middle  of  the  shell; 
anterior  and  posterior  margins  rounded;  shell  inflated  just  beneath  the 
beaks  but  meslally  compressed  near  the  basal  margin;  teeth  distinct,  shell 
thin,  polished;  faint  growth  lines  visible. 

Length,  5  mm.;  height,  4.45  mm. 

Occurrence. — Calvert  Formation.     3  miles  west  of  Centerville. 

Colkction. — Maryland  Geological  Survey. 

BORNIA  MARYLANDICA  n.  Sp. 

Plate  LXXXVIII,  Fig.  10. 

Description. — Shell  triangular  depressed;  inflated  dorsally;  gently 
compressed  mesially  near  basal  margin;  beak  low,  very  markedly  proso- 
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cobIous;  anterior  dorsal  margin  direct,  declining;  posterior  dorsal  margin 
strongly  arched  or  rounded;  anterior  side  rounded  cuneate;  posterior 
side  longer,  more  inflated  and  ovate;  posterior  end  slightly  truncate; 
teeth  prominent;  muscle  impressions  and  pallial  line  distinct;  interior 
radial  striae  distinct,  especially  near  basal  margin;  exterior  polished; 
basal  margin  direct. 

Length,  8  mm.;  height,  7  mm.;  diameter,  1.7  mm. 

Occurrence. — Choptank  Formation.  Greensboro.  Calvert  For- 
mation.    Plum  Point  (U.  S.  National  Museum). 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

BORNIA  DEPRESSA  n.  Sp. 

Plate  LXXXVIII,  Fig.  11. 

Description. — Shell  rounded  ovate;  anterior  side  slightly  produced; 
anterior  end  somewhat  more  sharply  rounded  than  posterior  end;  base 
very  gently  curved;  beak  not  prominent,  rising  very  little  above  profile 
of  dorsal  margin;  shell  thin  and  only  moderately  convex;  outer  surface 
smooth,  inner  surface  with  very  distinct  muscle  impressions  and  pallial 
line;  teeth  prominent,  anterior  one  set  almost  transverse  to  hinge  line, 
posterior  one  more  declining. 

Length,  4.6  mm.;  height,  3.2  mm.;  diameter,  0.9  mm. 

Occurrence.— Calvekt  Formation.     Plum  Point. 

Collection. — U.  S.  National  Museum. 

Genus  KELLIA  Turton. 

Kellia  rotundula  n.  sp. 
Plate  LXXXVIII,  Figs.  12,  13. 

?  Kellia  sp.  indet.  DaU,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  v,  p.  1154. 

Description. — Shell  delicate,  rounded,  elliptical:  highly  inflated;  beak 
almost  medial,  not  prominent;  posterior  end  slightly  truncated  squarely; 
hinge  area  prominent;  teeth  distinct,  moderately  stout;  muscle  impres- 
sions and  pallial  line  faint;  faint  interior  radial  markings  visible;  ex- 
terior polished,  smooth. 

Length,  7  mm.;  height,  6  mm.;  diameter,  1.4  mm. 
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Occurrence. — Choptank  Fobxatiok.  Governor  Bun,  Dover  Bridge 
(?)  (Dall). 

Collections. — ^Maryland  Geological  Survey,  U.  S.  National  Mu- 
seum (?). 

Ccnus  THECODONTA  A.  Adams. 

Subgenus  DICRANODESMA  Dall. 

Thecodoxta  (Dicbaxodesxa)  caltertensis  n.  sp. 
Plate  LXXXVIII,  Figs.  14,  15,  16,  17,  18. 

ThecodmUa  ?  (DicranodeMrna)  ealverteruU  (Glenn)  Dall,  1900,  Trans.    Wagner  Free 
Inst.  Set,  vol.  ill,  pt.  T,  p.  1157,  pi.  xlv,  figs.  28,  24,  Usted. 

Description. — Shell  compact,  stout,  ovate-triangular,  vaulted,  very 
inequilateral;  beak  acute,  slightly  projecting  and  very  far  anterior; 
anterior  side  and  end  continuous,  nearly  straight  above  but  meeting  the 
base  in  a  regular  curve;  posterior  side  slightly  convex;  posterior  end 
rounded;  base  gently  curved;  muscle  impressions  rounded,  small,  nearly 
equal  in  size  and  situated  high  up;  pallial  line  broad  and  ragged;  ex- 
terior polished,  with  fine,  faint,  irregular,  concentric  growth  stris  or 
with  stronger,  more  remote,  concentric  undulations;  hinge  strong, 
broad;  teeth,  anterior  conical,  posterior  flattened. 

Length,  4.6  mm.;  height,  3.5  mm.;  diameter,  1.2  mm. 

Occurrence.— 'Calvert  Formation.    Plum  Point. 

Collection. — Maryland  Geological  Survey. 

Genus  MONT  ACUTA  Turton. 
MoNTACUTA  MARIANA  Dall. 

Plate  LXXXVIII,  Fig.  19. 

Mimtaeuta  mariana  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  Ui,  pt.  v,  p.  117S, 
pi.  xlv,  flg.  18. 

Description. — ^^  Shell  small,  ovate,  moderately  convex,  '  sculptured 
chiefly  by  incremental  lines  and  faint  concentric  wrinkles;  beaks  con- 
spicuous, showing  the  prodissoconch,  but  not  high,  nearly  central,  the 
dorsal  margin  sloping  almost  equally  each  way  from  the  beaks,  the  ends 
rounded,  the  base  evenly  arcuate;  hinge  with  a  single,  small,  subtrigonal 
anterior  lamina  in  each  valve,  a  small,  oblique  submarginal  sulcus  in 
each  valve  behind  the  beaks;  interior  of  the  valves  smooth,  muscular 
impressions  faint  but  normal."    Dall,  1900. 
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Length,  4  mm.;  height,  3.25  mm.;  diameter,  1.5  mm. 
Occurrence. — St.  Mary's  Formation.    St.  Mary's  River.     Calvert 
Formation.    Plum  Point. 

Collections. — XJ.  S.  National  Museum,  Maryland  Geological  Survey. 

Genus  ALIGENA  H.  C.  Lea. 

Aligena  iEQUATA  (Courad). 
Plate  LXXXVIII,  Figs.  20,  21;  Plate  LXXXIX,  Figs.  1,  2a,  2b,  3. 

Amphidesma  cBquata  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  307. 
Amphidettma  cequata  Conrad,  1S45,  Fossils  of  the  Medial  Tertiary,  p.  65,  pi.  xxxvi, 

fig.  5. 
Aligena  striata  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc.,  vol.  ix,  p.  238,  pi.  xxxiv, 

fig.  18. 
Amphidesma  adnata  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sonth  Carolina, 

p.  95,  pi.  xxiii,  fig.  5. 
Ahra  cequata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  574. 
Abra  cequata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  11. 
Aligena  cequata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  iv,  pi.  xxiv, 

figs.  8,  8a,  8b. 
Aligena  cequata  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  1175. 

Description. — "  Longitudinally  oval,  convex,  with  about  17  laminated 
concentric  striae;  anterior  and  posterior  margins  nearly  equally  rounded; 
basal  margin  very  regularly  rounded;  beaks  slightly  prominent;  one 
cardinal  tooth  in  the  right  valve,  and  no  lateral  teeth.  Length  less  than 
one-third  of  an  inch."     Conrad,  1843. 

The  strong  concentric  laminae  stand  nearly  perpendicular  to  the  sur- 
face, are  somewhat  inequidistant  and  between  them  are  numerous  fine, 
close  set  strfe;  main  and  subordinate  stri«  at  times  of  nearly  equal 
strength;  within  smooth,  pallial  margin  and  muscle  impressions  often, 
though  not  always,  distinct;  shell  fragile. 

Length,  12  mm.;  height,  9.8  mm.;  diameter,  3.4  mm. 

Occurrence. — Choptank  Fobmation.  Governor  Bun,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Turner,  Jones  Wharf,  Greensboro. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Aligena  -squata  var.  nuda  Dall. 
Plate  LXXXIX,  Fig.  4. 

Aligena  cequata  var.  nuda  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Hi,  pt.  y, 
p.  1175-6,  {informe). 

"  Occasional  specimens  [of  ^1.  OBquata]  are  found  in  which  the  lamiuBB 
fail  to  develop,  forming  the  variety  nuda^  Dall."    Dall,  1900. 
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Occurrence, — Calvert  Forsiation.    Plum  Point. 
Collection. — Maryland  Geological  Survey. 

Aligena  pusttjlosa  Dall. 
Plate  LXXXIX,  Figs.  5a,  5b. 

Aligena  puBtulota  Dall,  1898,  Trans.  Waj^ner  Free  iDst.  Sci.,  voL  iii,  pt.  iv,  p.  928, 

pi.  xzxiii,  figs.  18,  22. 
Aligena  pwtuiota  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Hi,  pt.  v,  p.  1176. 

Description, — "  Shell  small,  thin,  .fiubtrigonal,  moderately  inflated, 
subequilateral,  with  small,  pointed,  inconspicuous  beaks;  valves  with  a 
well-marked  carina  extending  downward  and  forward  to  the  anterior 
angle  of  the  basal  margin,  in  front  of  which  keel  the  surface  is  slightly 
impressed;  surface  sculptured  with  feeble  incremental  lines,  along  which 
are  irregularly  distributed,  small,  pointed,  pustular  elevations;  beaks 
anteriorly  twisted  with  a  minute  obscure  tooth  below  them  on  the 
cardinal  margin;  ligamentary  sulcus  long  and  well  marked;  scars  and 
pallial  line  much  as  in  Diplodonta;  margin  entire,  inner  surface  faintly 
radially  striated.    Alt.  6,  lat.  5.2,  diam.  4  mm.^'    Dall,  1900. 

Occurrence, — Calvert  Fobmation.  "Calvert  Cliffs"  (=  Plum 
Point?). 

Collection. — ^TJ.  S.  National  Museum. 

Superfamily  LUCINACEA. 
Family  DIPLODONTIDiC. 

Genus  DIPLODONTA  Brown. 

Diplodonta  acolinis  Conrad. 
Plate  LXXXIX,  Figs.  6a,  6b. 

Lncina  aeelinU  Conrad,  1882,  Fossil  Shells  of  the  Tertiary,  p.  21,  pi.  vi,  tijer.  2. 
Mynia  americana  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  30,  pi.  xvi,  fig.  2. 
Diplodonta  acclinis  Conrad,  1858,  Proc.  Acad.  Nat.  Sci.  Phil  a.,  vol.  ix,  p.  166. 
Mytia  aeclinis  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xIy,  p.  577. 
Afyaia  aeclinU  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  8. 
Diplodonta  acclinit  Dall,   1898,   Trans.  Wagner   Free   Inst.  Sci.,  yol.  iii,  pt.  It,  pi. 

xxTiii,  figs.  2, 18. 
Diplodonta  acclinia  Dall,  IMOO,  Trans.  Wagner  Free  Inst.  Sci.,  voL  iii,  pt.  v,  p.  1186. 

Description. — "  Suborbicular,  or  lentiform,  a  little  oblique,  with  strong 
lines  of  growth;  hinge  with  2  diverging  teeth  in  each  valve;  posterior 
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tooth  of  the  right  valve  bifid;  anterior  muscular  impression  not  pro- 
foundly elongated/*     Conrad,  1832. 

Length,  33  mm.;  height,  31  mm.;  diameter,  8  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mar/s  River.  Choptank 
Formation.  Governor  Run,  2  miles  south  of  Governor  Run,  Flag  Pond, 
Jones  Wharf,  Turner,  Dover  Bridge,  Greensboro.  Calvert  Formation. 
Church  Hill,  Reed's,  Fairhaven. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

DiPLODONTA  SHILOHENSIS  Dall. 

Plate  LXXXIX,  Figs.  7,  8. 

MyHa  parilis  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  ii,  p.  71,  pi.  iv,  flg.  1. 
Not  MyHa  parilis  Conrad,  1860,  1865. 

Mysia  parilis  Whitfield,  1895,  Mon.  zxlv,  U.  S.  Geol.  Survey,  p.  61,  pi.  ix,  figs.  9-13. 
Diplodonta  shilohensis  Dall,   1900,   Trans.  Wagner   Free   Inst.  Sci.,  vol.  lii,  pt.  v, 
p.  1184. 

Description. — "  Equilateral,  nearly  circular,  ventricose,  thin  and  fra- 
gile; basal  and  anterior  margin  regularly  rounded."     Conrad,  1866. 

Beaks  not  prominent,  situated  just  slightly  rnterior  to  the  middle  of 
the  valve;  shell  very  globular;  curvature  of  margin  very  nearly  circular; 
curvature  of  surface  almost  spherical. 

Length,  10  mm.;  height,  9  mm.;  diameter,  4  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf,  Dover  Bridge. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Section  SPHi€RELLA  Conrad. 

Diplodonta  subvexa  (Conrad). 
Plate  LXXXIX,  Figs.  9,  10. 

Sphagrella  subvexa  Conrtd,  1888,  Fossils  of  the  Medial  Tertiary,  p.  18,  pi.  z,  fig.  2. 
Erycina  subeonvtxa  d'Orbigny,  1852,  Prod.  Pal.  Strat.,  yol.  iii,  p.  115. 
Sphasrella  subvexa  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  577. 
Sphasrella  subvexa  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  8. 
Diplodonta  {Sphcsrella)  subvexa  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  V,  p.  1186. 

Description. — "  Shell  globose,  thin  and  fragile;  disk  with  fine  lines  of 
growth;  nmbo  very  prominent,  slightly  oblique,  nearly  central;  lunule 
undefined;  margins  rounded."    Conrad,  1838. 
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Shell  nearly  hemispherical,  length  slightly  greater  than  height;  car- 
dinal teeth  small,  projecting,  in  right  valve  three,  in  left  valve  two, 
ligament  area  narrow;  muscular  impressions  sometimes  indistinct;  exter- 
nal surface  nearly  smooth.    Rare  and  very  difficult  to  obtain  entire. 

Length,  34  mm.;  height,  32  mm.;  diameter,  14  mm. 

Occurrence. — Choptank  Formation.  Governor  Eun,  Mag  Pond, 
Jones  Wharf.    Calvert  Formation.    Plum  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Family  LUCINID>e. 

Genus  PHACOIDES  Blainville. 
Subgenus  PSEUDOMILTHA  Fischer. 

Phacoides  (Psbudomiltha)  foremani  (Conrad). 

Plate  XC,  Figs.  1,  2. 

Lttcina  Foremani  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  29. 
Lucina  Foremani  Conrad,  1842,  Jonr.  Acad.  Nat.  Scl.  Phila.,  vol.  viil,  Ist  8er.,p.  184. 
Lucina  Foremani  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  71,  pi.  xl,  flg.  4. 
Lucina  Foremani  Conrad,  18(58,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  577. 
Lueina  foremani  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  8. 
Phacoides  {PBeudomiltha)  Foremani  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  vi,  p.  1878. 

Description. — "  Orbicular,  ventricose,  moderately  thick;  surface  with 
irregular  shallow  grooves,  and  rather  distant  prominent  striae,  with 
intermediate,  fine,  concentric  lines;  posterior  margin  subtruncated  obli- 
quely outwards;  beaks  prominent,  not  central;  hinge  edentulous. 
Length,  1^  inch.^'    Conrad,  1841. 

It  may  be  distinguished  from  P.  anodonta  by  being  smaller  and  much 
more  convex;  as  found  in  Maryland,  the  interior,  prismatic  portion  of 
the  shell  is  often  badly  decayed,  while  the  exterior  portion  is  usually 
well  preserved;  it  is  at  times  quite  thick. 

Length,  35.5  mm.;  height,  34  mm.;  diameter,  8.5  mm. 

Occurrence. — Choptank  Formation.  Governor  Run.  Calvert  For- 
mation.   Plum  Point. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Phaooides  (Psbudomiltha)  anodonta  (Say). 

Plate  XC,  Pigs.  3,  4. 

Lucina  anodonta  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  Iv,  p.  146,  pi.  x,  fig.  9. 
Lucina  anodonta  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  39,  pi.  xx,  fig.  4. 
Lucina  anodonta  Taomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  66,  pi.  xviii,  fig.  2. 
Lueina  Americana  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  677. 
Lucina  Americana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  8. 
Phacoide%  {PMudomiltha)  anodonta  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  p.  1378. 

Description, — "  Orbicular,  slightly  transverse,  compressed;  teeth  obso- 
lete. 

"Shell  with  elevated  wrinkles;  orbicular,  a  little  transverse,  with  a 
very  slight  impressed  longitudinal  line  on  the  anterior  margin;  anterior 
and  posterior  ends  equally  curved;  apices  not  prominent  beyond  the 
general  curve  of  the  shell,  with  a  very  short,  deep  emargination  behind 
them;  teeth  obsolete;  both  the  cardinal  and  lateral  ones  are  generally 
altogether  wanting;  lunule  short,  cordate,  profound.  .  .  . 

"  The  impressed  line  on  the  anterior  part  of  the  shell  is  hardly  visible 
in  many  specimens,  and  is  sometimes  only  a  very  slight  undulation,  not 
observable  but  on  close  inspection.  .  .   "    Say,  1824. 

Distinguished  readily  by  its  being  flat,  toothless  and  usually  thick, 
with  distinct  pallial  line  and  muscle  impressions. 

Length  of  very  large  specimen,  69  mm.;  height,  65  mm.;  diameter, 
10  mm. 

Occurrence, — St.  Mary's  Formation.  Cove  Point,  St.  Mary's  River. 
Choptank  Formation.  Governor  Run,  2  miles  south  of  Governor  Run, 
Flag  Pond,  Jones  Wharf,  Turner,  Dover  Bridge,  Peach  Blossom  Creek. 
Calvert  Formation.  Chesapeake  Beach,  3  miles  south  of  Chesapeake 
Beach,  Plum  Point. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Subgenus  HERE  Gabb. 
Section  CAVILUCINA  Fischer. 

Phacoides  (Here)  trisuloatus  (Conrad). 
Plate  XC,  Figs.  7,  8,  9. 

Lucina  trisulcata  Conradf  1841,  Amer.  Joar.  Sci.,  vol.  xli,  p.  346. 

Lwina  trituleata  Conrad,  1845,  Fossils  of  tb«  Medial  Tertiary,  p.  71,  pi.  xl,  tig.  12. 
22 
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Lucina  trUulcata  Tuomey  and  Holmes,  1856,  Pleiocene  FomUs  of  Sonth  CaroUna, 

p.  62,  pi.  xvlli,  figs.  18,  19. 
LwHna  triwlcaia  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xlv,  p.  577. 
Lucina  trisulcata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  8. 
Lucina  tri$ulcata  Whitfield,  1894,  Mon.  xxiv,   U.  8.  Geol.  Survey,  p.  64,  pi.  x,  flgs. 

1-4. 

Lucina  erenulata  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  63,  pi.  x,  figs. 
7-15  (not  of  Conrad). 

Phacoides  {Cavilucina)  tritulcatus  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Ill, 
pt.  vi,  p.  1369. 

Description. — "  Obovate,  convex;  with  conceiitric  lines^  and  two  or 
three  distinct  concentric  fnrrowg;  lunule  profound.  DifEers  from  L. 
alveata  of  the  lower  tertiary  in  being  less  ventricose,  and  in  the  much 
more  profoundly  impressed  lunule;  the  cardinal  teeth  are  also  very 
different.''    Conrad,  1841. 

Shell  inequilateral,  being  somewhat  produced  anteriorly;  beak,  conse- 
quently not  medial;  moderately  convex  or  more  usually  rather  flattened, 
especially  anteriorly;  a  small,  flattened  groove  or  depressed  band  ex- 
tending from  the  beak  backward  along  the  posterior  submargin;  the 
two  or  three  concentric  furrows  very  distinct  or,  again,  very  indistinct 
or  entirely  wanting;  or  at  times  only  one  furrow  present,  being  either 
distinct  or  indistinct;  margin  crenulated. 

Specimens  that  are  rather  elevated  and  ornamented  by  fine  concentric 
ridges  only  approach  rather  closely  to  the  form  of  P.crenulatum,  but 
may  be  distinguished  from  it  by  having  a  heavier  hinge  area  and  a  more 
profound  lunule  and  by  being  somewhat  produced  anteriorly  and  not 
quite  so  elevated.  Whitfield  has  figured  as  P.  crenviatum  the  smoother 
form  of  P.  trisulcatum  from  New  Jersey. 

Length  of  large  specimen,  8  mm.;  height,  8.5  mm.;  diameter,  2  mm. 

Occurrence, — Choptank  Formation.  Greensboro,  Cordova.  Cal- 
vert Formation.  Chesapeake  Beach,  3  miles  south  of  Chesapeake 
Beach,  Plum  Point,  Truman's  Wharf,  3  miles  west  of  Centerville,  Church 
Hill. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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Subgenus  LUCINOMA  Dall. 

Phacoides  (Lucinoma)  contractus  (Say). 
Plate  XC,  Figs.  5,  6. 

Lucina  cmitracta  S&y,  1824,  Jour.  Acad.  Nat.  Sd.  Phila.,  vol.  It,   Ist  ser.,  p.  145, 

pi.  X,  fig.  8. 
Lucina  contracta  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  40,  pi.  xz,  flg.  5. 
Lucina  mbplanata  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  i,  p.  29  (young). 
Lucina  aubplanata  Conrad,   1842,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  viii,  Ist  ser., 

p.  184. 
Lucina  contracta  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  54,  pi.  xviii,  flg.  1. 
Lucina  contracta  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  577. 
Lucina  subplanata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  577. 
Lucina  contracta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  8. 
Lwina  »ubplana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  8. 
Phacoides  {LiAcinoma)  contractus  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  p.  1380. 

Description. — "Shell  convex,  suborbicular,  with  numerous,  concentric, 
regular,  equidistant,  elevated,  membranaceous  striaB,  and  intermediate 
smaller  transverse  lines :  umbones  not  very  prominent :  apices  proximate, 
nearly  central :  anterior  hinge  margin  rectilinear,  to  an  obtuse  angle  near 
the  middle  of  the  anterior  margin:  anterior  svhmargin  with  a  very 
slightly  impressed  line:  posterior  margin  rounded:  cardinal  teeth  one 
in  the  left  valve,  and  two  in  the  right,  the  posterior  one  of  which  is 
subbifid  at  tip :  lateral  teeth  none :  within  obsoletely  striated  towards  the 
margin:  posterior  muscular  impression  perfectly  rectilinear,  elongated, 
and  oblique."     Say,  1824. 

Easily  distinguished  by  the  elevated,  concentric  lamellae.  An  im- 
pressed line  extends  from  the  beaks  to  the  posterior  margin;  shell  thin 
and  rather  fragile. 

Length,  42  mm.;  height,  39  ram.;  diameter,  5.9  mm. 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  River.  Choptank 
Formation.  Governor  Run,  2  miles  south  of  Governor  Run,  Flag  Pond, 
Pawpaw  Point,  Jones  Wharf,  Greensboro,  Cordova.  Calvert  Forma- 
tion. Fairhaven,  Lyon's  Creek,  3  miles  south  of  Chesapeake  Beach, 
Plum  Point,  Jewell. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Subgenus  PARVILUCINA  DalL 

Phacoides  (Pabvilucika)  crenulatus  (Conrad). 
Plate  XC,  Figs.  10,  11,  12. 

Lturina  erenulata  Conrad,  1840,  Fosflils  of  the  Medial  Tertiary,  p.  39,  pi.  xx,  fig.  2. 
Lucina  lenM  H.  C.  Lea,  1845,  Trans.  Amer.  Phllos.  Soc.,  vol.  ix,  p.  240,  pi.  xxxIt,  fig. 

1«. 
Lucina  erenulata  Tuomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  00,  pi.  xvill,  figs.  14,  15. 
Lucina  erenulata  Emmons,   1858,   Kept.   N.  C.  Geol.  Survey,  p.  291,  fig.  217   (fig. 

poor). 
Lucina  erenulata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  577. 
Lucina  erenulata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  8. 
Not   Lucina  erenulata   Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  63,  pi.  x, 

figs.  7-15. 
Phacoidet  {Parvilucina)  cretiulattu  Dall,  1903,  Trans.  Wagner  Free  Inat.  Sci.,  vol.  ill, 

pt.  vl,  p.  1883,  pi.  lii,  fig.  12. 

Description, — "  Shell  lenticular,  with  numerous  concentric  lamina;  a 
Bubmarginal  fold  on  the  posterior  side;  posterior  extremity  truncated; 
cardinal  line  straight,  oblique;  beaks  central;  cardinal  and  lateral  teeth 
distinct;  margin  minutely  crenulated.*^     Conrad,  1840. 

Shell  orbicular  in  outline  and  highly  convex  or  elevated;  usually 
rather  thin;  hinge  area  not  heavy  or  broad;  anterior  side  not  produced. 
For  distinction  from  P,  trisulcatus  see  remarks  imder  that  species. 

Whitfield  has  figured  as  L.  erenulata  some  of  the  smoother  and  more 
rounded  forms  of  P.  trisulcatvs. 

Length,  6.2  mm.;  height,  6  mm.;  diameter,  1.8  mm. 

Occurrence. — St.  Mahy's  Fobmation.  Cove  Point,  Langley's  Blufif, 
St.  Mary's  River.  Choptank  Formation.  Governor  Bun,  2  miles  south 
of  Governor  Bun,  Flag  Pond,  Jones  Wharf,  Turner,  Pawpaw  Point, 
Trappe  Landing,  Peach  Blossom  Creek,  Dover  Bridge,  Greensboro,  Cor- 
dova. Calvert  Formation.  Chesapeake  Beach,  3  miles  south  of  Ches- 
apeake Beach,  Plum  Point,  Beed^s. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Phacoides  (Parvilucina)  prunus  Dall. 
Plate  XC,  Pig.  13. 

phacoides  {Parvilucina)  prunus  Dall,  1903,  Trans.  Wagner  Free  Inat.  Sci.,  vol.  iil, 
pt.  vi,  p.  1384,  pi.  Ill,  fig.  8. 

Description. — "  Shell  resembling  P.  crenulatus  but  flatter,  more  in- 
equilateral, with  thicker  and  more  regular  concentric  ribs,  no  radial 
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sculpture,  the  inner  margins  more  finely  crenulate  or  even  smooth, 
lunule  shorter  and  wider,  and  the  posterior  dorsal  area  narrower  and 
more  ventrical  than  in  P.  crenvlatus.  Alt.,  6.5,  Ion.,  7.0,  diam.,  4.0  mm. 

"The  beaks  are  much  more  prominent  and  more  recurved  over  the 
small  globular  lunule,  the  ribs  are  wider  than  their  interspaces,  and  the 
radial  structure  is  seen  only  when  the  shell  is  decoricated."    Dall,  1903. 

Occurrence. — St.  Mary's  Formation.  St.  Mary^s  River.  Calvert 
FoRi£ATiON.    Plum  Point. 

Collection. — TJ.  S.  National  Museum. 

Subgenus  LUCINISCA  Dall. 

Phacoides   (Luoinisoa)   oribrarius   (Say). 

Lucina  eribraria  Say,  1824,  Jonr.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  Ist  ser.,  p.  147,  pi. 
xlii,  flg.  1. 

Lucina  eribraria  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  187. 
Phaeoidet  {Lttciniaca)  cribrariiu  Dall,  1908,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  ill, 
pt.  vl,  p.  1372. 

Description, — The  type  specimen  of  this  species  has  been  generally 
thought  to  come  from  St.  Mary's  County,  Maryland.  The  author  knows 
of  no  authentic  specimen  from  Maryland  in  any  collection,  notwith- 
standing the  extensive  collections  which  have  been  made  by  the  Mary- 
land Geological  Survey.  He  is  of  the  opinion  that  Say^s  type  really 
came  from  Virginia. 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  River.  (Con- 
rad). 

Genus  DIVARICELLA  von  Martens. 
DiVARICELLA  QUADRISULCATA    (d'OrbigUy). 

Plate  XCV,  Pig.  8. 

Tellina  divarieata  Dillwyn,   1817,  Cat.  Rec.  Sh.,  i,  p.  103  iex  parte),  and  of  many 

other  authors. 
Lucina  qwidristdcata  d'Orbigny,  1846,  Voy.  Am.  M6r.,  p.  584. 
Divarieella  quadriwlcata  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  vi, 

p.  1889,  pi.  11,  flg.  1. 

Description, — This  species  has  been  listed  from  Maryland  but  the 
author  knows  of  no  authentic  specimen  in  any  collection  and  has  failed 
to  find  it  himself.  Say^s  specimen  of  this  species  is  also  believed  to 
have  come  from  Virginia. 
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Dr.  Dall  says  of  it:  "The  chief  characteristics  of  this  species  are 
the  long,  narrow,  somewhat  sinuous  lunule,  the  straight  hinge-line  with 
the  shell  margin  at  its  ends  subangulate,  the  fine  crenulation  of  the 
margin  of  the  valves,  and  the  absence  dorsally  of  the  rude  denticulation 
due  to  the  surface  sculpture  from  which  D.  dentata  Wood  derives  its 
name. 

Occurrence. — Calvebt  Formation.  "  Prince  George  County  and 
elsewhere.'^     (Dall). 

Collection. — U.  S.  ^NTational  Museum. 

Superfamily  CHAM  ACE  A. 
Family  CHAMIDyt. 

Genus  CHAMA  Linne. 

Chama  congregata  Conrad. 
Plate  XCI,  Figs.  1,  2,  3. 

Chama  congregata  Conrad,  183S,  Amer.  Jour.  Sci.,  toI.  xxiii,  p.  341. 

Chama  congregata  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  82,  pi.  xvii,  fig.  2. 

Chama  congregata  Tnomey  and  Holmes,  1855,  Pleiocene  Fossils  of  South  Carolina, 

p.  28,  pi.  vii,  figs.  7-10. 
Chama  congregata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  576. 
Chama  congregata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  8. 
Chama  congregata  Whitfield,  1894,  Mon.  xxiv,  U,  8.  Geol.  Survey,  p.  65,  pi.  ix,  flgs. 

14-18. 
Chama  congregata  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi,  p.  1400. 

Description. — "  Shell  sessile,  dextral ;  superior  valve  a  little  convex, 
with  numerous,  erect,  elevated,  arched  scales;  beaks  occasionally  ros- 
trated; apex  subspiral;  scales  on  the  inferior  valve  broader  and  more 
elevated;  inner  margin  crenulated."     Conrad,  1833. 

The  shape  of  the  lower  valve  is  more  or  less  modified  by  the  surface 
to  which  it  is  attached;  within,  anterior  and  posterior  muscle  impres- 
sions and  pallial  line  distinct.  The  curving  of  the  beak  to  the  right  as 
well  as  the  smaller  size  and  much  less  massive  character  of  the  shell, 
readily  separate  it  from  C.  corticosa. 

Length,  32  mm.;  height,  33  mm.;  diameter,  12  mm. 

Occurrence. — Calvert  Formation.  Church  Hill,  abundant,  and  rare 
at  the  following  localities:  3  miles  west  of  Centerville,  3  miles  south  of 
Chesapeake  Beach,  Plum  Point,  Truman's  Wharf. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Superfamily  CARDITACEA. 
Family  CARDITlDit. 

Genus  CARDITA  (Bruguiere)  Lamarck. 
Section  CARDITAMERA  Conrad. 

Cardita  protracta  (Conrad). 
Plate  XCI,  Figs.  4,  5,  6. 

Carditamera  protracta  Conrad,  184S,  Proc.  Acad.  Nat.  ScL  Phila.,  vol.  i,  p.  305. 
Carditamera  protracta  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  65,  pi.  xxxvii, 

fig.  2. 
Cardita  protracta  d'Orblgny,  1853,  Prod.  Pal.  Strat.,  vol.  lii,  p.  114,  No.  2184. 
Carditamera  protracta  Conrad,  1868,  Proc.  Acad.  Nat.  Set  Phila.,  vol.  xiv,  p.  579. 
Carditamera  aculeata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  578,  585. 
Carditamera  protracta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  7. 
Carditamera  aculeata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  7. 
Carditamera  recta  Conrad,  1869,  Amer.  Jonr.  Conch.,  vol.  iv,  p.  279,  pi.  xx,  flg.  2. 
Carditamera  aculeata   Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  58,  pL  Ix, 

figs.  7,  8. 
Cardita  {Carditamera)  recta  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi, 

p.  1413. 
Cardita  {Carditamera)  protracta  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  p.  1414. 

Description. — "  Trapezoidal,  elongated,  compressed,  widely  contracted 
from  beak  to  base;  dorsal  and  basal  margins  nearly  parallel;  ribs  about 
15,  the  middle  ones  triangular  and  crenated;  posterior  ribs  rounded  and 
having  distant,  arched,  squamose,  coarse  striae;  summit  of  the  beaks 
scarcely  prominent  above  the  hinge  line.*'     Conrad,  1843. 

There  seems  to  be  no  suflBcient  ground  for  separating  the  Maryland 
Miocene  Carditameras.  They  show  a  gradual  decrease  in  the  number 
of  ribs  from  forms  with  about  nineteen  to  twenty-one  in  the  earlier 
deposits,  as  at  Church  Hill,  to  forms  with  fifteen  to  seventeen  in  later 
deposits,  as  at  Jones  Wharf.  Occasionally  a  specimen  is  rather  pro- 
longed, or  slightly  thicker,  or  is  not  so  widely  contracted  from  beak  to 
base,  but  these  variations  all  seem  too  slight  to  be  considered  of  even 
varietal  value.  The  C.  aculeata  is  merely  a  yoimg  form.  C  recta  is 
not  more  prolonged  than  many  a  Governor  Run  specimen  of  C.  pro- 
tracta, C.  carinata,  first  described  from  Newbem,  N.  C,  is  listed  by 
Conrad  from  Dover  Bridge — ^the  Choptank  near  Easton.  If  his  identi- 
fication were  not  wrong,  then  it  is  probable  that  C  carinata  should  be 
united  with  C  protracta  and  take  precedence  of  the  latter  name. 
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C.  arata  was  described  by  Conrad  from  Newbem,  N.  C.  and  from 
Dover  Bridge  (near  Easton),  Md.  The  figure  and  description  fit  the 
stouter^  shorter  southern  Miocene  species  with  its  fewer  ribs  and  short 
hinge-line,  but  does  not  fit  the  forms  found  by  the  writer  at  Dover 
Bridge  or  any  other  Maryland  Miocene  horizon.  He  believes  that  the 
Maryland  forms  referred  by  Conrad  in  1832  to  C.  araia  were  different 
from  the  common  Carolina  form,  C.  arata,  of  which  C  carinata  is  a 
synonym  merely,  and  belonged  to  the  then  undifferentiated  species  C7. 
protracta  which  occurs  abundantly  at  Dover  Bridge  and  was  first  de- 
scribed by  Conrad  in  1843.  The  latter  is  proportionally  longer,  thinner, 
with  moro  numerous  ribs  and  has  more  nearly  linear  and  parallel  dorsal 
and  ventral  margins. 

Length,  39  mm.;  height,  18  mm.;  diameter,  7  mm. 

Occurrence, — Choptank  Formation.  Qovemor  Run,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Dover  Bridge,  Greensboro. 
Calvebt  Formation.  Fairhaven,  Plum  Point,  Magruder's  Ferry, 
Church  Hill,  3  miles  west  of  Centerville. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  VENERICARDIA  Lamarck. 

Yenbricardia  oranulata  Say. 
Plate  XCI,  Figs.  7,  8,  9,  10. 

Venericardia  granuJata  Say,   18:24,  Jour.   Acad.  Nat.  8ci.  Phila.,  toI.  It,   Ist   8«r., 

p.  143,  pi.  xiL  flf:.  L 
Cardita  granulala  Conrad,  1885,  Amer.  Jour.  Sci.,  toI.  zxyiii,  p.  110. 
CVirtli7<i  granulata  Conrad,  1888,  Fossils  of  the  Medial  Tertiary,  p.  12,  pL  Tii,  fig.  1. 
CardUa  granulata  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sonth  Carolina, 

p.  66,  pi.  xix,  figs.  7,  8. 
Cardita  iridentata  Emmons,  1858,  Rept  N.  C.  Geol.  Surrey,  p.  802,  fig.  286a  ;  not 

of  Say,  1826, 
AcdHoboiH*  iCardita^  granulata  Conrad,  1868,  Proc.  Acad.  Nat  Sci.  Phila.,  toI.  xIt, 

p.  578. 
VeH€rieardia   (Cardioeardites)  granulata  Meek,  1864,  Miocene   Check   List,  Smith. 

Misc.  Coll.  (188),  p.  7. 
Venericardia  bortalU  rar.  granulata  Dall,  1889,  Boll,  xxxrii,  U.  S.  Nat.  Mns.,  p.  46. 
Cardita  granulata   Whitfield,   1894,   Mon.   xxiy,   U.  8.  GeoL  Surrey,  p.  56,   pi.  ix, 

figs.  1-4. 
Venericardia  {Cgcloeardia)  granulata  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  voL 

ill,  pt,  Ti,  p.  148L 
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Description. — '^  Suborbicular,  with  about  twenty-five  convex  ribs,  and 
wrinkled  across;  inner  margin  crenate. 

"Beaks  nearly  central,  a  little  prominent,  curved  backward:  ribs 
granulated  on  the  umbones,  and  transversely  wrinkled  near  the  base, 
convex:  apices  somewhat  prominent  beyond  the  general  curve  of  the 
shell :  inner  margin  and  edge  crenate :  cardinal  teeth  two. 

"Length  from  the  apex  to  the  base  four-fifths  of  an  inch,  breadth 
nearly  the  same. 

"  Bather  proportionally  longer  than  the  dscussata  and  more  oblique." 
Say,  1824. 

None  of  the  Maryland  specimens  have  as  many  as  twenty-five  ribs. 
Those  from  the  Calvert  formation  have  eighteen  to  twenty-one,  those 
from  the  Choptank  formation  sixteen  to  eighteen,  and  those  from  St. 
Mary's  formation,  seventeen  to  nineteen.  They  approach  V.  granvlaia, 
therefore,  in  number  of  ribs. 

From  Calvert  formation,  length,  16  mm.;  height,  17  mm.;  diameter, 
6.5  mm.  From  St.  Mary's  River,  length  26  mm.;  height,  28  mm.; 
diameter,  9.5  mm. 

Occurrence,— ^T,  Mary's  Formation.  Cove  Point,  St.  Mary's  River. 
Choptank  Formation.  Governor  Run,  2  miles  south  of  Governor  Run, 
Flag  Pond,  Jones  Wharf,  Cuckold  Creek.  Calvert  Formation. 
Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach,  Plum  Point, 
Truman's  Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Academy  of  Natural  Sciences  of  Philadelphia. 

Yenericardia  oasthana  n.  sp. 

Plate  XCI,  Figs.  11, 12. 

Description, — Outline  suborbicular,  beaks  acute,  prominent,  curved 
forward;  shell  depressed  or  flattened;  ribs  twenty-four  to  twenty-seven, 
finely  granulated  and  slightly  convex  near  the  beak  and  without  granu- 
lations but  crossed  by  fine  concentric  wrinkles  or  growth  lines  over  the 
rest  of  the  shell;  the  impressed  lines  between  the  ribs  distinct  near  the 
beak  but  almost  obsolete  on  the  outer  part  of  the  shell;  ribs  almost  per- 
fectly flat  on  outei*  part  of  shell;  teeth  strong;  muscle  impressions  and 
pallial  line  distinct;  inner  margin  crenated. 
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The  much  greater  flatness  of  the  shell,  the  absence  of  granulations 
on  the  ribs  except  very  near  the  rnnbo,  the  very  slight  convexity  of  the 
ribs  themselves  giving  the  surface  an  almost  smooth  appearance,  as 
well  as  the  number  of  the  ribs,  readily  distinguish  this  species  from 
any  of  the  Maryland  specimens  of  Venericardia  granulata. 

Length,  20  mm.;  height,  21  mm.;  diameter,  4.5  mm. 

Occurrence, — Calvert  Formatiox.     Church  Hill,  Reed's. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Superfamily  ASTARTACEA. 
Family  CRASSATELLITIDyt. 

Genus  CRASSATELUTES  Kniger. 

Crassatellites  melinus  (Conrad). 
Plate  XCII,  Figs.  1,  2. 

Crauatella  melina  Connul,  1832,  FoMil  SbeUs  of  the  Tertiary,  p.  23,  pL  ix,  fig.  2. 
CroMsatella  melina  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  22,  pL  xii,  fi^.  2. 
Craamtella  melina  Conrad,  1863,  Froc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  578. 
Crojuatella  melina  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  CoU.  (183),  p.  7. 
Cranmtella  melina    Whitfield,    1894,   Mon.   xxIt,   U.  S.  Geol.  Survey,  p.  60,  pL  viii, 

figs.  11-13. 
Craseatelhtee  (Seamlytda)  melinne  Dall,  1903,  Trans.  Wagner  Free  Inst.  8cL,  voL  iil, 

pt.  vi,  p.  1473. 

Description, — "  Ovate,  thick,  not  compressed;  anterior  margin  ob- 
tusely rounded;  posterior  margin  oblique  and  angular;  dorsal  margin 
nearly  straight;  concentric  lines  coarse;  umbonial  slope  subangular  and 
scarcely  curved;  beaks  with  concentric  grooves;  inner  margin  entire." 
Conrad,  1832. 

This  species,  as  found  in  Maryland,  is  more  properly  described  as 
subovate,  convex-depressed,  and  rather  thin  except  in  old  specimens, 
which  are  somewhat  thicker  and  more  convex.  It  is  somewhat  more 
produced  posteriorly  and  hence  is  proportionally  narrower  along  the 
obliquely  truncated  posterior  margin  than  is  represented  in  Conrad's 
figure.  The  dorsal  slope  has  regular,  well  marked,  angular,  concentric 
undulations  near  the  beak  that  become  obsolete  during  later  stages  of 
growth;  posterior  and  dorsal  slopes  separated  by  a  distinctly  angular 
line;  posterior  slope  somewhat  flattened;  posterior  dorsal  margin  but 
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slightly  concave;  hinge  area  rather  narrow,  not  massive;  muscular  im- 
pressions and  pallial  margin  very  distinct. 

Length,  88  mm.;  height,  47  mm.;  diameter,  15  mm. 

Occurrence, — Calvert  Formation.  Fairhaven,  Lyon's  Creek,  Chesa- 
peake Beach,  3  miles  south  of  Chesapeake  Beach.  Plum  Point,  Church 
HiU. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  Xational  Museum. 

Crassatellites  marylandicus  (Conrad). 
Plate  XCIII,  Figs.  1,  2,  3. 

CroMatella  Marylandiea  Conrad,  1883,  Fossil  Shells  of  the  Tertiary,  p.  22,  pi.  viii, 

fig.  1. 
Crassatella  Marylandiea  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  21,  pi.  xii, 

fig.  1. 
CroMatella  Marylandiea  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  578. 
CroMatella  marylandiea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183), 

p.  7. 
CraMatellitet  (Seambula)  marylatidicus  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

iii,  pt.  vl,  p.  1478  (In  part). 

Description. — "  Ovate  oblong,  thick  and  ponderous;  posterior  side  nar- 
rowed and  produced,  with  the  extremity  angular  or  obtusely  rounded; 
umbonial  slope  subangular;  inner  margin  entire."     Conrad,  1832. 

Shell  convex;  umbo  elevated  and  prominent;  regular  concentric  undu- 
lations on  umbonal  slope  very  slightly  developed  or  obsolescent;  surface 
marked  by  somewhat  irregular  growth  lines;  posterior  basal  margin 
often  slightly  emarginate ;  posterior  and  dorsal  slopes  meet  in  an  angular 
line  or  ridge;  posterior  slope  crossed  by  a  slightly  obtuse  ridge  extending 
from  the  beak  to  the  upper  end  of  the  obliquely  truncated  posterior 
margin;  posterior  dorsal  margin  deeply  concave,  anterior  one  straight; 
hinge  area  broad ;  teeth  robust ;  muscular  impressions  deep ;  pallial  line 
distinct. 

The  young  are  convex,  thick  and  massive  also,  with  prominent  beaks 
and  but  slightly  produced  posterior  extremity,  giving  the  shells  a 
triangular  outline.  The  regular,  concentric  undulations  on  the  umbonal 
slope  are  small  and  not  profound  and  are  confined  to  the  portion  of  the 
surface  in  the  immediate  vicinity  of  the  umbo. 
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This  species  is  likely  to  be  confused  in  the  adult  stage  with  C.  iurgidtUus, 
with  which  it  is  doubtless  closely  related.  For  distinctions  between 
the  two^  see  remarks  nnder  C  turgidulvs. 

Length,  84  mm.;  height,  57  mm.;  diameter,  17  mm. 

Occurrence, — Choptank  Fokmation.  GoTcmor  Bnn  (upper  bed  only). 
Flag  Pond  (npper  bed  only).  Turner,  Peach  Blossom  Creek,  DoTer 
Bridge. 

CoUedions. — ^Maryland  Geological  Snrvey,  Johns  Hopkins  UniTersity, 
TJ.  S.  National  Mnseum,  Philadelphia  Academy  of  Natural  Sciences. 

Crassatellites  tubgidulus  (Conrad). 
Plate  XCn,  Figs.  3,  4,  5. 

CroMatdla  turgidnla  Connid,  1843,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  i,  p.  307. 
Cra9»ateUa  turgidvda  Conrmd,  1845,  Fossils  of  the  Mediml  Tertiary,  p.  69,  pL  xxxix, 

fig.  7. 
CrauateUa  inrgidula  Conrad,  1863,  Proc.  Acad.  Nat.  ScL  Phila.,  toL  xIt,  p.  578. 
Crojoaulla  tnrgiduia  Meek,  1854,  Miocene  Check  List,  Smith.  Misc.  CoU.  (183),  p.  7 
CrtutateUiieM  (Seaminda)  marylamdieu^  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  toL 

!ii,  pt.  Ti,  p.  1473  fin  part). 

Description. — ^*  Oblong-OTate,  slightly  Tentricose;  surface  with  coarse 
lines  of  growth,  and  concentric  nndnlations  obsolete  except  on  the  nm- 
bones,  where  they  are  strongly  marked  and  wide;  beaks  snbmedial;  nm- 
bones  flattened;  anterior  dorsal  margin  straight;  posterior  extremity 
tmncated  and  nearly  direct,  more  obliqne  in  yonng  shells;  basal  margin 
swelling  a  little  anteriorly,  posteriorly  straight  to  the  extremity  which 
is  obliquely  angnlated.**    Conrad,  1843. 

Shell  thick,  convex,  and  not  strongly  produced  posteriorly;  umbo  not 
prominently  eleyated;  posterior  dorsal  margin  slightly  concave  or  nearly 
straight;  hinge  area  broad;  teeth  robust;  muscular  impressions  deep; 
pallial  line  distinct. 

The  young  are  long-ovate  in  outline,  thin  and  flat;  surface  with  very 
prominent,  regular,  angular,  concentric  undulations  on  the  umbonal 
slope  and  extending  over  a  large  portion  of  the  entire  surface  of  the 
shell;  posterior  dorsal  margin  strai^t  or  convex. 

This  species  is  likely  to  be  confused  with  (7.  marylandicus,  but  may  be 
separated  in  the  adult  stage  by  having  a  less  prominent,  broader,  and 
more  flattened  umbo  and  a  more  profoundly  and  widely  undulated  um- 
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bonal  slope,  by  being  less  produced  posteriorly  and  by  having  a  much 
less  concave  posterior  dorsal  margin.  The  yonng  of  the  two  species 
are  quite  distinct  and  need  never  be  confused  with  each  other. 

This  species  seems  to  be  confined  to  the  lower  of  the  two  fossiliferoiia 
beds  at  Governor  Run,  Jones  Wharf  and  that  horizon  elsewhere,  and 
characterizes  it  just  as  the  G.  marylandicus  seems  confined  to,  and  is 
characteristic  of,  the  upper  of  these  f ossilif erous  beds. 

Length,  87  mm.;  height,  55  mm.;  diameter,  17  mm. 

Occurrence. — Choptank  Formation.  Governor  Run  (lower  bed),  2 
miles  south  of  Governor  Run  (lower  bed).  Flag  Pond  (lower  bed),  Jones 
Wharf,  Pawpaw  Point,  Cuckold  Creek,  Greensboro. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Crassatellites  UNDULATUs  (Say). 

Crassatella  undulata  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  voL  iv,  lit  scr.,  p.  142, 

pi.  xii,  fig.  2. 
Craasatella  undulata  Conrad,  1832,  Fossil  Shells  of  the  Tertiary,  p.  2S,  pi.  ix. 
Crassatellites  (Scambula)  undulatus  var.  cyclopterM  Dall,  1903,  Trans.  Wagner  Free 

Inst.  Sci.,  vol.  iii,  pt.  vi,  p.  1474. 

Description, — This  species  is  believed  to  be  another  of  the  Virginia 
forms  given  to  Say  by  Finch  and  erroneously  described  as  coming  from 
Maryland.  No  authentic  Maryland  specimens  of  this  species  are  known 
by  the  writer. 

Occurrence. — "  Maryland  "  (Dall) . 

Subgenus  CRASS  IN  ELLA  Guppy. 

Crassatellites  (Crassinella)  duplinianus  Dall. 

Plate  XCIV,  Pig.  12. 

Crassatellites  {Crassinella)  duplinianus  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  vi,  p.  1478,  pi.  I,  figs.  5,  6. 

Description. — "  Shell  small,  subtriangular,  solid,  with  markedly  acute 
beaks,  which  incline  backward ;  anterior  slope  convexly  arcuate,  long; 
posterior  slope  nearly  a  straight  or  slightly  concave  line,  shorter;  lunula 
and  escutcheon  extending  the  whole  length  of  their  respective  slopes, 
long  and  narrow,  the  latter  more  excavated  than  the  former  and  wider; 
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both  are  smooth;  base  arcuate;  disk  sculptured  with  rather  close-set, 
regular,  subequal,  flattish,  concentric  ridges  with  narrower  interspaces; 
these  are  sometimes  feebly  elevated,  but  preserve  their  general  close-set, 
regular  character;  hinge  well  developed,  the  posterior  cardinal  in  the 
left  valve  often  conspicuous.  Height,  3.2,  breadth,  3.2,  diameter,  1.7 
mm. 

'^This  species  is  especially  characterized  by  the  closeness,  r^ularity, 
and  smoothness  of  its  concentric  ridges  and  the  long  and  narrow  lunule 
and  escutcheon.^'    Dall,  1903. 

Length,  3.4  mm. ;  height,  3.24  mm. ;  diameter,  0.75  mm. 

Occurrence. — Choptavk  Formation.  Greensboro.  Calvert  Forma- 
tion.   Plum  Point  (IT.  S.  Xat.  Mus.). 

Collections. — ^Maryland  Geological  Survey,  TJ.  S.  National  Museum. 

Crassatellites  (Crassinella)  galvestonensis  (Harris). 

Plate  XCIV,  Figs.  13,  14. 

Eriphyla  galvestoneTuis  Hsnis,  1895,  Bull.  Amer.  Pftl.,  vol.  1,  p.  90,  pi.  i,  ftga.  3,  a,  b. 
CroMtatellitet  iCrtuHnella)  galvestonenw  DaU,  1903,  Trmns.  Wagner  Free  Inat  ScL, 
vol.  iii,  pt.  Ti,  p.  1478,  pi.  xlix,  fig.  14. 

Description."—^^  Form  as  indicated  by  the  figures ;  hinge  as  in  J^.  Junu- 
lata;  exterior  smooth,  slightly  undulating  concentrically  near  the  beaks; 
beaks,  as  in  many  species  of  Astarte  and  Crassatella,  slightly  flattened  at 
the  very  apex  but  very  gibbous  just  below.'*    Harris,  1895. 

Length,  7.2  mm. ;  height,  6.65  mm. 

Occurrence. — St.  Mart's  Formation.     St.  Mary's  Biver. 

Collection. — Maryland  Geological  Survey. 

Family  ASTARTID^E. 

Genus  ASTARTE  Sowerby. 

Astarte  vicina  Say. 
Plate  XCIII,  Figs.  10,  11. 

Astarte  vicina  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  yoI.  iv,  Ist  ser.,  p.  151,  pi.  be, 

fig.  6. 
Aatarie  vicina  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  41. 
Attarte  exaltata  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  29. 
Astarte  exaltata  Conrad,  1842,  Jonr.  Acad.  Nat.  Sci.  Phila.,  to],  vili,  1st  ser.,  p.  185. 
Astarte  exaltata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  SS,  pi.  xxxTli,  fig.  6. 
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Astarte  vicina  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  578. 
Astarte  exaltata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  578. 
Astarte  vieina  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  7. 
Astarte  exaltata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  7. 
Astarte  vicina  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  voL  ifl,  pt.  vl,  p.  1489. 
Astarte  exaltata  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  vl,  p.  1489. 

Description, — ^'  Trigonal,  with  a  distant,  somewhat  regular,  impressed 
line;  lunule  much  excavated;  apices  acute. 

"Apices  prominent:  lunule  dilated,  deeply  excavated,  subcordate, 
separated  from  the  disk,  particularly  near  the  beaks,  by  a  subacute 
angle:  beaks  prominent,  approximate,  acute,  curved  backwards:  liga- 
ment margin  concave:  umbones  convex/'     Say,  1824. 

Margin  posterior  to,  the  beak  nearly  straight,  anterior  to  the  beak 
profoundly  concave.  The  sulcations  of  the  umbo  gradually  change  into 
obscure  undulations  over  the  rest  of  the  surface.  Margin  crenulated  or 
smooth.  The  anterior,  basal,  and  posterior  margins  form  a  nearly 
symmetrical  curve.    Umbonal  region  thick;  cardinal  teeth  strong. 

Length,  18  mm.;  height,  18  mm.;  diameter,  5  mm. 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  River.  Calvert 
Formation.    3  miles  south  of  Chesapeake  Beach,  Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

* 

Astarte  thomasii  Conrad. 
Plate  XCIV,  Figs.  1,  2. 

Astarte  Thomasii  Conrad,  1855,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vil,  p.  267. 
Astarte  Thomasii  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  xiv,  p.  578. 
Astarte  Thomasii  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  7. 
Astarte  Thom<iiii  Conrad,  1866,  Amer.  Jour.  Conch.,  vol.  11,  p.  72,  pi.  iv,  fig.  16. 
Astarte  Thomasii  Whitfield,   1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  55,  pi.  viii, 

figs.  8-7. 
Astarte  Coheni  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  vi,  p.  1489  (in 

part). 

Description. — "  Triangular,  not  ventricose,  inequilateral;  ribs  concen- 
tric, robust,  recurved;  concentric  lines  more  or  less  marked,  minute; 
toward  the  posterior  end  the  ribs  suddenly  become  obsolete;  extremity 
truncated,  nearly  direct,  or  sloping  inwards;  inner  margin  crenulated; 
lunule  large,  ovate,  acute,  deeply  excavated."     Conrad,  1855. 


352  SYSTEMATIC  PALEONTOLOGY 

Shell  rather  thick  and  solid,  especially  in  the  umbonal  region;  car- 
dinal teeth  well  developed;  margin  crennlated  or  smooth. 

Length,  22  mm.;  height,  19  mm.;  diameter,  G  mm. 

Occurrence.  -  Calvert  Formation.    Plum  Point,  Lyon's  Creek  (rare). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Academy  of  Natural  Sciences  of  Philadelphia. 

Astarte  calvertensis  n.  sp. 
Plate  XCIV,  Figs.  3,  4. 

Antarte  calverteruia  (Glenn)  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  ri, 
pp.  1492,  1494  (listed). 

Description. — Triangular;  shell  nearly  flat,  with  about  forty-five  regu- 
lar, nearly  equal  concentric  lines;  apex  moderately  prominent,  right 
angled  or  obtuse;  anterior  side  shorter  than  posterior;  lunule  not  deeply 
excavated;  anterior  basal  margin  a  well  rounded  curve,  posterior  basal 
margin  straight  or  slightly  emarginate;  posterior  extremity  above  the 
line  of  the  base  and  sharply  rounded;  posterior  side  straight;  ligament 
areas  impressed;  teeth  moderately  prominent;  basal  margin  crenate  or 
smooth. 

This  species  differs  from  A.  heUa,  A.  concentrica  and  A.  compsonema 
(all  three  synonymous?)  to  which  it  seems  most  closely  related  by  being 
thinner,  much  flatter,  less  equilateral,  more  emarginate  posteriorly  and 
with  less  prominent  and  less  projecting  beaks. 

Length,  25  mm.;  height,  20  mm.;  diameter,  4.5  mm. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collection. — Maryland  Geological  Survey. 

ASTARTB  8YMMETRI0A  Courad. 

Aatarte  symmetrica   Conrad,   1884,  Jour.   Acad.   Nat.  Sci.  PhUa.,  vol.  vii,  Ist  ser. 

p.  134. 
Astarte  symmetrica  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vi,  p.  1488. 

Description. — This  species  has  not  been  found  by  the  author  among 
Maryland  materials. 
Occurrence. — St.  Mary's  Formation  (?).     St.  Mary's  River. 
CollectiofL — ^U.  S.  National  Museum. 
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AsTARTE  CITNEIF0RMI8  Conrad. 
Plate  XCIII,  Figs.  4,  5,  6. 

Astarte  cuneiformis  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  42,  pi.  zx,  fig.  9. 
Astarte  variant  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  I,  p.  39. 
Aatarte  varians  Conrad,  1842,  Jonr.  Acad.  Nat.  Sci.  Pbila.,  vol.  viii,.  1st  ser.,  p.  184. 
Astarte  varians  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  67,  pi.  xxxvii,  fig.  7. 
Astarte  cuneiformis  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  678. 
Astarte  cuneifortnis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  7. 
Astarte  varians  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  7. 
Astarte  cuneiformis  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  52,  pi.  viii, 

fig.  10  only. 
Astarte  (Ashtarotha)  cuneiformis  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  vi,  p.  1494. 

Description. — "  Shell  trigonal,  much  compressed;  umbo  flat,  with  dis- 
tant, shallow  undulations,  and  acute  little  prominent  ridges;  apex  very 
acute;  lunule  very  profound,  with  a  sharply  carinated  margin;  posterior 
side  produced,  cuneiform,  acutely  rounded  at  the  extremity;  cardinal 
teeth  long  and  rather  slender;  margin  crenulated/'    Conrad,  1840. 

This  shell  is  quite  variable.  The  undulations  near  the  beak  may  be 
either  coarse  or  quite  fine  and  may  extend  over  a  good  portion  of  the 
surface,  or  they  may  be  almost  obsolete.  The  posterior  side  may  be 
much  produced  and  acutely  rounded,  giving  the  shell  a  distinctly  cunei- 
form shape;  or  it  may  be  only  very  slightly,  if  at  all,  produced,  when  the 
shell  becomes  more  compact  and  triangular  in  outline.  This  shortening 
may  continue  until  some  specimens  approach  A.  vicina  in  outline.  The 
inner  margin  may  be  smooth.  The  base  may  be  regularly  arched  or 
may  be  emarginate  posteriorly. 

Length,  33  mm.;  height,  23  mm.;  diameter,  6  mm. 

Occurrence. — Calveet  Formation.  Chesapeake  Beach,  3  miles  south 
of  Chesapeake  Beach,  Plum  Point,  Truman's  Wharf,  Lyon's  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 

TJ.  S.  National  Museum,  Academy  of  Natural  Sciences  of  Philadelphia, 

Cornell  University. 

Astarte  castrana  n.  sp. 

Plate  XCIII,  Figs.  7,  8,  9. 

Astarte  {Ashtarotha)  obruta  Dall,  1908,  TraDs.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  vl, 
p.  1490  (in  part). 

Description. — Shell  triangular,  nearly  equilateral,  with  rounded  base; 

beak  acute,  turned  slightly  forward;  shell  flat  or  depressed;  outer  surface 
23 
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with  small^  shallow  concentric  grooves  near  the  beak,  slightly  undulated 
over  the  rest  of  the  shell  by  obscure  and  irregular  growth  lines,  or  in 
some  specimens  almost  perfectly  smooth  over  this  outer  part;  teeth 
robust;  ligament  areas  impressed;  pallial  line  distinct;  margin  smooth 
or  crenulated. 

This  species  is  doubtless  the  ancestor  of  Astarte  thisphUa  from  which 
it  may  be  readily  separated  by  its  much  smoother  surface,  much  flatter 
form  and  thinner  shell,  as  well  as  by  its  lacking  the  flattening  or  depres- 
sion near  the  umbo  so  characteristic  of  thisphila.  It  has  a  less  promi- 
nent beak,  is  flatter,  less  symmetrically  rounded,  thinner  and  much  less 
smooth  on  the  surface  than  AsiarU  obruta.  It  is  found  only  at  a  lower 
horizon  than  either  of  the  other  two  species  mentioned  above. 

Length,  25  mm.;  height,  21  mm.;  diameter,  4  mm. 

Occurrence. — Calvebt  Fobmation.    Plum  Point,  Church  Hill,  Beed's. 

CoUedions. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

AsTAKTE  OBRUTA  Conrad. 
Plate  XCIV,  Figs.  5,  6. 

A8tarte  obruta  Conrad,  1S34,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vii,  1st  ser.,  p.  150. 
A$tarte  obruta  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  48,  pi.  xxi,  fig.  2. 
Aitarte  obruta  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  578. 
Attarte  obruta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  7. 
Astarte  {Athtarotha)  obruta  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt  vi, 
p.  1490  (in  part). 

Description. — ^^  Shell  triangular,  convex,  smooth,  with  a  few  obsolete 
undulations;  beaks  prominent,  sulcated,  margin  crenulated.  .  .  . 

"  Allied  to  A.  undulata  Say,  but  is  more  convex  and  not  profoundly 
undulated;  the  umbo  is  not  flattened."     Conrad,  1834. 

Shell  nearly  equilateral,  moderately  thick;  the  sulcations  on  the  beak 
usually  not  prominent  and  extending  but  a  very  short  distance  from  the 
tip  of  the  beak;  the  rest  of  the  gently  convex  surface  smooth  except  for 
a  few  broad,  almost  obsolete,  undulations;  surface  occasionally  crossed 
from  beak  to  base  by  exceedingly  faint,  slightly  impressed,  radial  lines; 
beak  projecting,  acute,  with  its  very  tip  curved  somewhat  forward. 

The  gently  rounded  outline,  and  moderately  convex,  almost  smooth 
surface  serve  to  distinguish  this  species  from  any  other.  It  is  charac- 
teristic of  the  horizon  of  the  upper  fossiliferous  bed  at  Governor  Bun, 
having  been  found,  so  far,  at  no  other  horizon. 
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Lengthy  27.5  mm.;  height^  23.5  mm.;  diameter^  6  mm. 

Occurrence. — Choptank  Formation.  Governor  Run  (upper  bed),  2 
miles  south  of  Governor  Run  (upper  bed).  Flag  Pond  (upper  bed),  Tur- 
ner, Dover  Bridge,  Peach  Blossom  Creek,  Trappe  Landing,  Sand  Hill. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Academy  of  Natural  Sciences  of  Philadelphia. 

ASTARTE  THISPHILA  U.  sp. 

Plate  XCIV,  Pigs.  7,  8,  9. 

Astarte  undvlata  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  185  (listed  only);  not  of 

Say,  1824. 
Astarte  undulata  Conrad,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xix,  p.  189  (listed 

only). 
Antarte  obruta  var,  Harris,  1893,  Amer.  Jonr.  Sci.,  ser.  iii,  vol.  xlv,  pp.  26,  27  (listed 

only). 
A%tarte  (.Ashtarotha)  undulata  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt. 

vi,  p.  1491  (in  part). 

Description. — Shell  triangular;  moderately  thick,  convex,  but  de- 
pressed or  flattened  near  the  beak ;  angular  undulations  on  the  beak  promi- 
nent, becoming  broader  farther  from  the  beak  and  extending  well  toward, 
or  in  some  cases  entirely  to,  the  basal  margin ;  tip  of  beak  curved  forward, 
producing  a  convex  curve  or  shoulder  on  the  dorsal  margin  just  posterior 
to  the  apex;  anterior  margin  regularly  rounded;  basal  margin  rounded 
anteriorly,  straight  or  slightly  emarginate  posteriorly ;  posterior  extremity 
above  the  line  of  the  base  and  obtusely  rounded ;  interior  smooth  except 
in  quite  young  specimens,  when  it  is  sometimes  slightly  undulated ;  teeth 
strong. 

This  species  is  quite  common  at  the  horizon  of  yellowish  sands  so  well 
exposed  at  Jones  Wharf  and  has  often  been  listed  as  A.  undulata  or  as 
A.  obruta,  or  A.  obruta  var.  Jt  differs  from  A.  undulata  Say  by  being 
usually  less  convex,  by  having  coarser,  broader  undulations  and  a  greater 
flattening  near  the  beak,  by  being  much  less  variable  in  its  proportion  of 
length  to  height — ^the  height  being  less  than  the  length  while  in  undulata 
it  is  often  greater — and  by  having  a  much  more  curved  basal  margin  than 
the  undulata. 

It  differs  from  the  A.  obruta  by  having  a  less  symmetrically  curved  sur- 
face and  outline,  by  being  strongly  undulated  and  by  the  characteristic 
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convex  CTure  or  shonUler  ja«t  pceterior  to  the  tip  of  the  beak.  Stnd- 
graphicallr  its  occ'nrren^*e  h  distinct  from  that  of  obmta  since  it  has  only 
been  found  in  beds  lower  in  the  Miocene  series  than  thoee  containing  the 
cbruia. 

It  differs  from  A,  distant  by  Ijeing  thicker  and  more  convex,  bv  hav- 
ing more  nnmerons  and  more  angular  nndalations,  by  having  a  beak  that 
is  \es^  acute  and  prominent  and  more  abruptly  and  strongly  cnrved  for- 
ward. The  A.  flUfnn^  cannot,  moreover,  be  c-onsidered  as  the  young  of 
this  ««pecies. 

The  few  specimens  obtained  from  Plum  Point  agree  with  the  typical 
ones  from  Jones  Wharf  except  that  they  have  a  somewhat  less  strongly 
tmdulated  surface.  Thev  were  found  at  Plimi  Point  only  in  a  verv  sandv 
stratum  close  to  tide  le^el.  From  this  sand-loring  characteristic  it  re- 
ceives its  name. 

Lengthy  30  mm. ;  hei<?ht,  26  mm. ;  diameter,  7  mm. 

Occurrence. — Choptaxk  Fobi£atiox.  Governor  Run  (lower  bed), 
2  miles  south  of  Governor  Run  (lower  bed).  Flag  Pond  (lower  bed), 
Jones  Wharf,  Pawpaw  Point,  Cuckold  Creek,  Cordova,  Greensboro.  Cal- 
TEBT  FoBMATiox.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

AsiARTE  PERPLAKA  Conrad« 
Plate  XCW,  Figs.  10,  11. 

Attarte  ptrptana  Conrtd,  1840,  FomHs  of  tbe  Medial  Tertiary,  p.  43,  pL  xxi,  fig.  3. 
Antarte  planutata  [sic]  Conrad,  lS4*i,  Froc.  Nat.  iDtt.,  Bull.  11,  p.  187,  (listed  only). 
Antarte  perplana  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phlla.,  toI.  xiv,  p.  578. 
Aitarte  planulata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xIt,  p.  578. 
Attartt  perplana  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  7. 
A§tarte  planulata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  7. 
Attarte  {A$hiarotha)  perplana  Dall,  1008,  Trans.  Wagner  Free  Inst.  ScL,  vol.  ill,  pt. 
vi,  p.  1498. 

Description. — ^'Shell  triangular,  inequilateral,  much  compressed;  disks 
coarsely  wrinkled  and  obscurely  undulated;  posterior  side  subcuneif orm ; 
extremity  rounded;  beaks  prominent,  acute,  with  angular  grooTCs;  lunule 
long,  elliptical;  inner  margin  crenulated/'     Conrad,  1840. 

The  strength  of  the  undulations  is  somewhat  variable;  shell  rather 
thick  and  solid ;  inner  margin  crenulated  or  smooth. 

Length,  36  mm. ;  height,  29  mm. ;  diameter,  6  mm. 
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Occurrence. — St.  Mary's  Formation.     St.  Mary's  River. 
Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

ASTARTB  PARMA  Dall. 

Plate  XCIV,  Fig.  15. 

Aatarte  {Auhtarotha)  parma  Dall,  1908,  TraDS.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  vi, 
p.  1498,  pi.  Ivii,  fig.  22. 

Description. — "  Shell  ver}'  flatly  compressed,  inequilateral,  rostrate,  the 
beaks  at  the  anterior  third  low,  acutely  pointed,  slightly  recurved ;  lunula 
narrow,  deeper  than  wide;  escutcheon,  narrow,  deep,  as  long  as  the 
posterior  slope,  which  is  almost  straight;  sculpture  of  the  beaks  with 
about  five  small,  fine  ribs,  close  together,  followed  by  three  or  four  very 
distant,  much  wider  ripples,  obsolete  towards  the  ends  and  ventral 
margin,  with  a  few  irregularly  spaced  linear  concentric  sulci  beyond; 
posterior  dorsal  profile  slightly  arcuate,  basal  margin  slightly  emargi- 
nate  behind;  anterior  end  rounded,  posterior  end  pointed;  inner  ventral 
margins  crenate;  hinge-plate  broad  and  flat  with  two  long,  narrow 
cardinals  in  each  valve.     Height,  25.0,  length,  28.5,  diameter,  7.0  mm. 

^This  curious  form  differs  from  perplana  by  its  more  compressed,  flatter, 
and  more  acutely  pointed  valves,  and  by  its  umbonal  sculpture."  Dall 
1903. 

Occurrence. — Calvert  Formation.     Skipton,   Plum  Point. 

Collection. — ^TJ.  S.  National  Museum. 

Order  ANOMALODESMACEA. 

Superfamily   ANATINACEA. 
Family   PANDORIDit. 

Genus  PANDORA  Hwass. 
Subgenus  CLIDIOPHORA  Carpenter. 

Pandora  (Clidiophora)  crassidens  Conrad. 
Plate  XCV,  Figs.  1,  2. 

Pandora  crastidena  Conrad,  1838,  Fossils  of  the  Medial  Tertiary,  p.  2,  pi.  i,  fig.  2. 
Pandora  crassidens  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlv,  p.  572. 
Pandora  crassidens  Meek,  1864,  Miocene  Cbeck  List,  Smith.  Misc.  Coll.  (188),  p.  12. 
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Description. — ^^ Shell  perlaoeous,  conceDtrically  wrinkled;  the  brge 
Talve  extending  much  beyond  the  posterior  base  of  the  lesser;  anterior 
side  rery  short,  margin  widely  snbtroncate;  posterior  obtusely  laonded 
inf eriorly,  terminating  above  in  a  very  short  and  obtuse  roetnim ;  donal 
snbmargin  of  the  larger  valye  with  two  approximate  carins;  leaser  Ywlre 
with  only  one  distinct  carina  placed  very  near  the  margin;  anterior  car- 
dinal tooth  of  the  larger  valve  very  long,  thick,  and  sli^tly  obliqne,  the 
posterior  one  very  near  the  dorsal  line,  silicate  or  fosset  shaped;  the  middle 
one  short  and  linear;  in  the  flat  valve,  two  oblique,  very  thick  and  promi- 
nent tc*eth,  anterior  to  which  is  a  shallow  groove,  bounded  anteriorly  by  a 
rudin:entary  linear  tooth;  muscular  impressions  impressed;  pallial  im- 
pression punctate/'    Conrad,  1838. 

Jjength,  20  mm. ;  height,  15  mm. ;  diameter,  4  mm. 

Occurrence, — St.  Mary's  Formation.    Cove  Point,  St  Mary's  Biver. 

Colleciion. — ^Maryland  Geological  Survey. 

Subgenus  KENNERLEYIA  Carpenter. 

Pakdora  (Keknerleyia)  lata  Dall. 
Plate  XCV,  Fig.  7. 

Pandora  ( KennerUyia)  lata  Dall,  1908,  Trans.  Wagner  Free  Inst  Sci.,  voL  iii,  pt.  ri, 
p.  1520,  pi.  Ivil,  flg.  18. 

Description. — ^^' Shell  small,  left  valve  very  convex,  patulous  below 
behind,  with  a  rather  broad  escutcheon  bounded  by  a  strong  carina; 
anterior  area  short,  posterior  area  very  narrow;  rostrum  very  short  and 
blunt,  slightly  recurved;  surface  concentrically  striated;  hinge-teeth 
short  and  small;  limule  very  deep,  compressed,  so  as  to  appear  linear; 
right  valve  slightly  concave,  concentrically  striated,  with  traces  of  the 
usual  impressed  radiating  lines.  Length  19.0,  height  10.5,  diameter 
3.5  mm« 

This  species  is  shorter  and  thicker  than  P.  arenosa  and  much  less 
acute.  Its  exact  provenance  is  not  known,  as  it  was  received  from  the 
old  National  Institute,  but  the  specimens  have  the  livid  purple  color 
characteristic  of  many  of  the  St.  Mary^s  fossils,  and  it  is  possible  it  was 
collected  in  that  region.^^    Dall,  1903. 

Occurrence. — St.  Mary's  Formation  (?).    St.  Mary's  Couniy  (?). 

Collection. — ^TJ.  S.  National  Museum.  (National  Institute  Collec- 
tion). 
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Family  PERIPLOMATIDi^. 

Genus  PERIPLOMA  Schumacher. 

Pebiploma  pebalta  Conrad. 
Plate  XCV,  Pig.  3. 

Periploma  alia  Conrad,  1863,  Proc.  Acad.  Natw  Sci.  Phila.,  vol.  xiy,  pp.  572,  585. 

Not  Anattna  alia  C.  B.  Adacs,  1852. 

Periploma  alia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  11. 

Periploma  alta  Conrad,  1866,  Amer.  Jonr.  Conch.,  vol.  ii,  p.  70,  pi.  iv,  fig.  10. 

Periploma  peralia  Conrad,  1867,  Amer.  Jour.  Conch.,  vol.  iii,  p.  188. 

Periploma  pendta  Dall,  1903,  Trana.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  yi,  p.  1529. 

Description  — "  Suborbicular,  subequilateral,  anterior  side  Bubros- 
trated,  end  truncated,  direct;  basal  margin  profoundly  rounded  medially 
and  posteriorly;  anteriorly  obliquely  truncated  or  very  slightly  emargi- 
nate. 

"A  much  larger  species  than  P.  (Anattna)  papyracea.  Say,  but  closely 
allied.''    Conrad,  1863. 

Shell  large,  depressed,  thin;  valves  subcircular;  external  surface 
minutely  pustulose. 

Length,  63  mm. ;  height  (of  fragment),  55  mm. 

Occurrence. — St.  Mary's  Fobmation.     Cove  Point 

Collection, — ^Maryland  Geological  Survey. 

Family  THRACIIDi«. 

Genus  THRACIA  Leach. 

Thracia  conradi  Couthouy. 
Plate  XCV,  Pig.  4. 

Thrcuiia  declivia  Conrad,  1831,  Amer.  Mar.  Conch.,  p.  44,  pi.  iz,  fig.  2;  not  of 
Pennant,  1777,  Brit.  Zool.,  vol.  Iv,  p.  15;  nor  of  Donovan  (fide  Couthouy) 
Conrad* 8  synonymy  excluded. 

Thracia  Conradi  Couthouy,  1839,  Boat.  Jour.  Nat.  Hist.,  vol.  ii,  p.  153,  pi.  iv,  flg.  2. 

Thracia  Conradi  Gould,  1841,  Invert  Mass.,  p.  50. 

Thracia  Conradi  DeKay,  1843,  Nat.  Hist.  N.  T.,  Zoology  vol.  i,  p.  237,  pi.  xxviU, 
flg.  284. 

Thracia  Conradi  Gould  (Binney's),  1870,  Invert.  Mass.,  p.  69,  flg.  384. 

Thracia  Conradi  Dall,  1889,  Bull,  xxxvii,  U.  S.  Nat.  Mus.,  p.  64,  pi.  Ixix,  flg.  9. 

Thracia  Conradi  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  vl,  p.  1524. 

Description, — "  Shell  transversely  ovate,  ventricose,  very  light,  brittle 
and  thin,  rather  faintly  diaphanous  by  reason  of  its  want  of  thickness. 
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?nbpqui lateral,  slightly  i:aj)iii^  at  l)Oth  extremitiee,  inequiTalTe^  the  right 
valvp  beiug  tlie  more  conTex,  its  whole  margin  projecting  considerably 
hpyond  that  of  the  left ;  l)eaks  protuberant,  large  and  cordif orm,  inclining 
a  little  backwards,  the  summit  of  the  right  one  excaTated  or  emarginate 
to  receive  the  opposing  one ;  incremftiitai'  8tria»-  Tmnwrnng  and  distinct; 
occasionally  forming  feeble  concentric  ridges ;  the  anterior  portion  of  the 
shell  is  regularly  rounded  and  its  superior  margins  very  thin;  the  pos- 
terior (?xtremitv  is  rather  narrower  and  somewhat  truncated,  with  an 
obtuse  earination  extending  obliquely  from  the  beaks  to  the  angle  of  the 
basal  and  poiiterior  margins ;  l)etween  this  earination  and  the  superior  and 
posterior  margins  the  shell  is  slightly  compressed.  The  basal  margin  is 
sinuous,  cuning  outwardly  in  its  central  portion,  correspondent  to  tiie 
most  convex  part  of  the  shell.  Ligament  externally  very  prominent,  and 
prolonged  in  a  thin  membrane  the  whole  length  of  the  corselet  which  is 
strongly  marked  and  extends  from  the  beaks  to  the  extremity ;  the  internal 
portion  of  the  ligament  is  attached  to  a  strong,  thick  nymphal  callositv, 
projecting  obliquely  along  the  cardinal  edge  in  each  valve,  wider  toward 
the  beaks  and  having  its  surface  but  slightly  hollowed.  Hinge  destitute 
of  a  cardinal  ossiculum.  External  color  a  pale,  ashy-white  surface  cov- 
ered with  a  thin,  light,  cinereous  epidermis,  strongly  adherent  and  form- 
ing numerous  irregular,  minute  corrugations  at  the  extremities,  especially 
on  the  posterior  one,  but  not  shagreened  as  in  T.  corbvloides.  Interior 
color  a  chalky  white,  not  glassy,  but  somewhat  inclining  to  nacre  near  the 
cardinal  edge.  Muscular  impressions  tolerably  large,  remote,  the  ante* 
rior  narrow,  elongated,  contracted  and  tapering  to  a  point  towards  the 
binge  margin;  the  posterior  subtriangular  or  pyriform;  pallial  impres- 
sion ver}'  superficial,  like  the  others,  with  a  profound,  subangular  excava- 
tion posteriorly. 

^'  length  two  and  eighteen-twentieths,  height  two  and  four-twentieths^ 
diameter  one  and  six-twentieths  inches."     Couthouv,  1839. 

The  fossil  shell  seems  usually  to  be  larger  than  Couthouy's  living  one& 
Although  often  abundant,  all  specimens  the  writer*  has  seen  have  been 
more  or  less  broken  and  flattened.  Because  of  this  distortion  their 
exact  shape  is  difficult  to  determine  and  the  writer  prefers  to  retain  until 
more  perfect  material    is  obtainable   the  name   conmdL    When  such 
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material  is  secured  it  will  very  probably  show  the  fossil  to  be  at  least 
varietally  diflEerent  from  the  living  species.  In  this  event  Dr.  Dallas 
proposed  varietal  name  harrisi  will  apply. 

Lengthy  75  mm. ;  height^  60  mm. ;  diameter^  about  14  mm. 

Occurrence. — Calvert  Formation.  Fairhaven,  Lyon's  Creek,  Plum 
Point,  Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Family  PHOLADOMYACIDit. 

Genus  MARGARITARIA  Conrad. 

Margaritaria  abrupta  (Conrad). 
Plate  XCV,  Figs.  5,  6. 

Pholadomya  abrupta  Conrad,  1882,  Fossil  Shells  of  tbe  Tertiary,  p.  26,  pi.  xil. 

Pholadomya  abrupta  Conrad,  18S8,  Fossils  of  tbe  Medial  Tertiary,  p.  8,  pi.  i,  fig.  4. 

Pholadomya  abrupta  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sonth  Caro- 
lina, p.  101,  pi.  xxiv,  fig.  2. 

Pholadomya  abrupta  Emmons,  1858,  Rept.  N.  Car.  Qeol.  Survey,  p.  800,  fig.  281. 

Pholadomya  {Margaritaria)  abrupta  Conrad,  1668,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol. 
xiv,  p.  572. 

MargaHtaria  abrupta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  12. 

Margaritaria  abrupta  Dall,  1903,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  vi, 
p.  1582. 

Description. — ^^  Oblong  oval,  much  compressed,  with  from  three  to  five 
subacute  distant  ribs  or  ridges  diverging  from  the  apex;  one  side  rather 
thick  and  strong,  rounded  at  the  extremity;  the  opposite  side  extremely 
thin,  and  reflected,  with  a  truncated  margin ;  muscular  and  pallial  impres- 
siohs  distinct."     Conrad,  1832. 

The  shell  is  pearly  and  fragile  and  is  readily  identified  by  the  radial 
ridges  crossing  the  dorsal  portion  of  the  shell  from  the  beak  to  the  base. 
The  Survey  possesses  only  some  fragments. 

Occurrence. — St.  Mary^s  Formation.  Cove  Point,  St.  Mary's  River. 
Calvert  Formation.     White's  Landing. 

Collection. — Maryland  Geological  Survey. 
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Order  PRIONODESMACEA. 

Superfamily  MYTIUEEA. 
Family  MYTILlDiC. 

Genus  MYTILUS  Bolten. 

Mttilus  coKSAOiNua  d'Orbigny. 
Plate  XCVI,  Pigs,  la,  lb. 

JfytilHs  incrcusatut  CoDrad,  1S41,  Amer.  Joar.  Sci.,  toI.  xli,  p.  847;  not  of  Deshayes 

1830. 
Hytilua  inera89ahu  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  74,  pL  xlil,  fl^.  4. 
3fytilu8  Conradinut  d'Orbigny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  127. 
Mytilug  inera$aatu*  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  Sonth  Carolina, 

p.  32,  pi.  xiT,  figs.  1,  2. 
Jfytiloamcha  inerauata  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phlla.,  toI.  xiv,  p.  291. 
Myiiloeoneha  inerauata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phlla.,  toL  xIt,  p.  579. 
Mytiloconeha  inerauata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  ColL  (193), 

p.  7. 
MytHu9  Conradinua  Dall,  189S,  Trans.  Wagner  Free  Inst.  ScL,  toL  ill,  pt  It,  p.  787. 

Description. — ^'^ Thick,  much  inflated;  anterior  margin  slightly  in- 
earred  near  the  middle ;  basal  margia  not  obtusely  rounded ;  hinge  thick, 
with  slightly  prominent  robust  teeth/'    Conrad,  1841. 

A  remarkably  large  and  almost  perfect  left  valve  from  Plum  Point 
shows  the  following  characters :  Shell  highly  convex,  apically  acute,  lat- 
erally curved  and  posteriorly  rounded  in  outline ;  external  surface  marked 
by  distinct,  inequidistant,  concentric  undulations  with  finer  subordinate 
ones  between;  dorsal  margin  a  convex  curve;  ventral  margin  a  gently 
concave  curve;  beak  heavy,  solid;  posterior  portion  of  shell  moderately 
thin;  interior  dull  pearly;  hinge  or  tooth  ridge  long,  narrow,  curved  and 
prolonged  on  the  beak  as  a  marginal  groove ;  beak  not  medially  grooved. 

The  apical  portions  are  usually  the  only  part  preserved.  When  young 
and  badly  worn,  as  is  often  the  case,  it  becomes  very  difficult  to  separate 
M,  conradinus  from  M,  incurtms. 

Length,  180  mm. ;  width,  78  mm. ;  diameter,  34  mm. 

Occurrence. — Choptank  Formation.  Governor  Bun,  Flag  Pond, 
Jones  Wharf,  Peach  Blossom  Creek,  Dover  Bridge,  Greensboro.  Calvebt 
Formation.  Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach, 
Plum  Point,  Church  HilL 
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Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  iN'ational  Museum^  Philadelphia  Academy  of  Natural  Sciences. 

Subgenus  MYTILOCONCHA  Conrad. 

Mytilus  (Mytiloconcha)  incubvus  Conrad. 
Plate  XCVI,  Pigs.  2,  3,  4. 

Myoconcha  {ncui*va  Coorad,  1889,  Fossils  of  the  Medial  Tertiary,  p.  8  o£  cover  of 

No.  1 ;  p.  52,  pi.  xxviii,  fig.  1,  1840. 
Mytilus  incurvus  Conrad,  1854,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  viii,  p.  29. 
MytiluB  {Myoconcha)  incurvus  Conrad,  1861,  Fossils  of  the  Medial  Tertiary,  No.  4, 

p.  88. 
Mytiloconcha  incurva  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlv,  p.  291. 
Mytiloconcha  incurva  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlv,  p.  579. 
Mytiloconcha  incurva  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  7. 
Mytiloconcha  incraasata  Whitfield,  1894,  Mon.  xxlv,  U.  8.  Geol.  Survey,  p.  88,  pi.  v, 

figs.  10,  11;  not  of  Conrad. 
Mytilus  (Mytiloconcha)  incurvus  Dall,  1898,  Trans.  Wagner  Free  Inst.  Scl.,  vol.  ill, 

pt.  iv,  p.  789. 

Description. — "  Shell  incurved,  thick,  narrowed  towards  the  apex ; 
posterior  side  with  a  submarginal  furrow ;  hinge  with  a  narrow  straight 
groove  for  the  cartilage,  and  a  broad  furrow  on  the  posterior  side.'*  Con- 
rad, 1839. 

This  shell  is  heavier,  more  sharply  curved,  has  a  longer  and  more  mas- 
sive cardinal  area  and  more  nearly  equidistant  dorsal  and  ventral  mar- 
gins than  M.  conradinus;  teeth  strong,  two  in  left  and  one  in  right  valve, 
becoming  obsolete  in  old  age.  As  the  cardinal  area  increases  in  length 
with  growth  the  teeth  are  prolonged  apically  as  ridges  with  a  furrow  on 
each  side ;  area  otherwise  flat  except  for  a  marginal  ligament  groove  ex- 
tending along  the  posterior  side  of  the  area  to  the  apex. 

Length  of  imperfect  valve,  120  mm. ;  width,  about  35  mm. 

Occurrence. — Choptank  Formation.  Greensboro,  Cordova,  near 
Skipton,  Dover  Bridge  (Dall).  Calvert  Formation.  Church  Hill, 
Truman's  Wharf.  Also  at  an  unknown  horizon  in  Calvert  County 
(Conrad). 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences. 
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Genus  LITHOPHAGA  Bolten. 
LiTHOPHAOA  8UBALVEATA  Conrad« 

Plate  XCVII,  Fig.  1. 

Liihophaga  nuhalvtata  CoDrad,  1866,  Amer.  Jour.  Conch.,  toI.  ii,  p.  73,  pL  iv,  fig.  4. 
Lithophaga  subalveata  Whitfield,  1894,  Mon.  zxIt,  U.  S.  Geol.  Surrey,  p.  40,  (pi.  t, 

Description, — ^^  Oblong,  very  thin  and  fragile,  ventricoee,  posterior  side 
produced,  a  slight  wide  furrow  marks  the  umbonal  slope,  on  and  behind 
which  are  concentric  grooves  and  lines;  basal  line  slightly  emarginate 
or  contracted/*    Conrad,  1866. 

A  single  broken  valve  show?  a  produced  posterior  side  with  a  slight, 
wide,  flat  furrow  on  the  umbonal  slope  crossed  by  concentric  grooves 
with  posterior  end  narrow  and  somewhat  bluntly  rounded.  From  a 
comparison  with  Conrad's  broken  and  poorly  patched  type  in  the 
Academy  of  Natural  Sciences,  the  two  shells  seem  to  be  the  same. 

Occurrence. — Calvert  Formation.     3  miles  west  of  Centerville. 

Collections, — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

LiTHOPHAOA    lOKENSIS    U.     Sp. 

Plate  XCVII,  Figs.  2,  3. 

Description. — Shell  very  thin  and  fragile,  anterior  end  rounded, 
posterior  region  broadened,  posterior  end  rounded;  external  surface 
either  smooth  or  concentrically  wrinkled  across  the  umbonal  slope; 
ventral  margin  slightly  convex;  dorsal  margin  straight  to  the  posterior 
end  of  the  hinge  line,  then  rounded  and  declining;  within,  a  slight 
submarginal  dorsal  thickening  or  ridge  just  beneath,  and  pxtending 
the  length  of,  the  hinge  and  minutely  grooved  for  the  ligament;  beak 
not  prominent;  no  sulci. 

Some  specimens  are  less  inflated  and  posteriorly  broadened  and  more 
cylindrical  with  nearly  straight  ventral  margin,  and  dorsal  margin  at 
posterior  end  of  hinge  line  more  angular  than  the  type.  These  dif- 
ference^ however,  do  not  seem  to  be  of  enough  value  to  warrant  varietal 
distinction.  Specimens  are  found  in  the  shells  of  Melina,  Ostrea  and 
Pecten,  at  times  riddling  these  shells  by  their  boring. 
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Length,  13  mm. ;  width,  6  mm. ;   diameter,  2  mm. 
Occurrence. — Choptank  Formation.    Jones  Wharf,  Dover  Bridge, 
Qreensboro,  Cordova. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  CRENELLA  Brown. 

Crenella  virida  n.  sp. 

Plate  XCVII,  Fig.  4. 

Description. — Shell  ver}^  small,  thin,  delicate,  of  pearly  gray  luster, 
elongated  ovate  in  shape,  elevated ;  beak  projecting  and  sharply  roimded ; 
margins  gracefully  curved;  radial  scupture  of  fine,  close-set,  narrow, 
rounded,  raised  lines,  their  number  increasing  by  dichotomy  and  by  in- 
tercalation between  older  lines. 

As  compared  with  C.  dupliniana  this  species  is  more  elongated,  less 
elevated,  less  robust,  has  coarser  sulcations  and  these  sulcations  are  more 
branching  than  in  C.  dupliniana. 

Length,  1.66  mm. ;  width,  1.25  mm. 

Occurrence. — Choptank  Formation.     Greensboro. 

Collection. — Maryland  Geological  Survey. 

Crenella  gubernatoria  n.  sp. 
Plate  XCVII,  Fig.  5. 

Description. — Shell  small,  stout,  roimded  ovate,  anteriorly  broadened; 
shell  depressed;  beak  rounded  and  projecting  very  slightly;  radial  sculp- 
ture prominent  and  coarse,  ridges  flattened  and  with  narrow  interspaces, 
some  being  dichotomous,  other  added  ribs  are  intercalated  between  previ- 
ously existing  ones. 

This  is  a  less  elevated,  more  rounded,  more  coarsely  sculptured  and 
stouter  species  than  C.  virida. 

Length,  1.72  mm. ;  width,  1.5  mm. 

Occurrence. — Choptank  Formation.    (Jovemor  Bun. 

Collection. — Maryland  Geological  Survey. 
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Genus  MODIOLUS  Lamarck. 

Modiolus  ducatelix  Conrad. 
Plate  XCVII,  Figs.  6,  7. 

Mfjdiola  JhtcaielUi  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  53,  pi.  XTTiii^ 

Pema  Dtteatdlii  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Pbila.,  toI.  xIt,  p.  579. 
Voltella  Ihicutellii  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  ColL  (183),  p.  7. 
Modiolut  Jhicatelii  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  ir,  n.  793. 

Description, — "  Shell  profoundly  elongated,  ventricoee,  valves  con- 
tracted obliquely  from  the  apex  to  the  middle  of  the  basal  margin;  lines 
of  growth  coarse  and  prominent;  extremity  of  hinge  line  salient  and 
ronnded;  posterior  extremity  regularly  toimded;  anterior  extremity 
rather  prominent  and  pointed.'^    Conrad,  1840. 

This  shell  is  rarely  found  entire.  But  its  identification  should  give  no 
difficulty,  especially  if  the  beak  is  present. 

Length,  133  mm. ;  width,  55  mm. ;  diameter,  21  mm. 

Occurrence. — St.  Mahy's  Fobmation.  Cove  Point  Choptank  For- 
mation. (Jovemor  Kun,  2  miles  south  of  Governor  Run,  Jones  Wharf, 
Turner,  Dover  Bridge,  Cordova.  Calvert  Formation.  Chesapeake 
Beach,  3  miles  south  of  Chesapeake  Beach,  Plum  Point,  Reed's. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Maryland  Academy  of  Science,  U.  S.  National  Museum. 

Section  GREGARIELLA  Monterosato. 

Modiolus  vibginicus  (Conrad). 
Plate  XCVII,  Figs.  8a,  8b. 

Hfodiolaria  virginica  Conrad,  1867,   Amer.   Joar.  Conch.,  vol   ill,  p.  267,  pi.  xxii, 

fig.  8. 
Modiolaria  virginica  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  yoI.  iii,  pt.  iv,  p.  806. 

Description. — "Oblong,  subarcuate,  ventricose  anterior  side  without 
radiating  lines;  umbonal  slope  raised,  rounded  with  close,  crenulated, 
radiating  lines,  extending  to  the  posterior  margin  and  disposed  to  bifur- 
cate towards  the  base;  beaks  nearly  terminal."     Conrad,  1867. 

In  front  of  the  smooth  area  extending  from  the  umbonal  area  to  the 
ventral  margin  there  is  a  small  area  near  the  beak  with  radiating  crenu- 
lated lines;  edge  of  valve  finely  beaded;  dorsal  margin  not  angular  but 
curved. 
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There  seem  to  be  no  good  generic  grounds  for  separating  M.  virginicus, 
M.  ddtti  and  M,  ionensis  from  each  other,  and  hence,  largely  from 
the  prononnced  Oregariella  features  of  M.  ionensis,  it  has  seemed  best  to 
place  the  three  species  under  that  section  of  Modiolus  rather  than  to  con- 
sider them  under  Modiolaria. 

Length,  7.6  mm. ;  width,  4  mm. ;  diameter,  2.3  mm. 

Occurrence. — St.  Mart's  Formation.    St.  Mary/s  River. 

Collection. — ^Maryland  Geological  Survey. 

Modiolus  dalli  n.  sp. 

Plate  XCVII,  Figs.  9,  10. 

Description. — Shell  small,  thin,  delicate,  somewhat  perlaceous,  vaulted, 
elongated;  posterior  dorsal  margin  subangulated  at  end,  rest  of  margin 
rounded,  posterior  margin  and  posterior  portion  of  basal  margin  strongly 
crenulated,  anterior  and  dorsal  margins  partly  faintly  crenulated,  mid- 
basal  margin  smooth ;  ligament  groove  narrow,  straight ;  interior  of  shell 
smooth;  posterior  and  anterior  areas  of  outer  surface  of  shell  sculptured 
with  fine  rounded  radial  threads  reticulated  or  granulated  by  concentric 
lines,  near  posterior  basal  margin  additional  fine  radial  lines  pro- 
duced by  branching  or  by  intercalation  between  longer  lines;  posterior 
slope  rudely  undulose,  especially  in  its  superior  portion;  slope  from  beak 
to  posterior  basal  margin  distinctly  elevated  and  ridged,  anterior  to  which 
the  surface  is  depressed  or  almost  grooved  at  junction  of  sculptured  and 
smooth  areas ;  smooth  area  crossed  by  irregular  concentric  growth  striae ; 
anterior  radial  sculpturing  faint. 

This  species  is  much  more  produced,  is  thinner  and  more  finely  and 
delicately  sculptured  than  M.  virginicus,  which  is  a  compact,  stout  and 
somewhat  coarsely  sculptured  species.  It  is  named  in  honor  of  Dr.  W: 
H.  Ball. 

Length,  8.9  mm. ;  height,  4.5  mm. ;  diameter,  2  mm. 

Occurrence. — Choptank  Formation.    Pawpaw  Point. 

Collection. — ^Maryland  Geological  Survey. 
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Modiolus  ioneksis  n.  sp. 
Plate  XCVII,  Figs.  11,  12.' 

Description. — Shell  small,  exceedingly  thin  and  fragile,  highly  perla- 
ceoufi,  translucait  to  nearly  transparent,  elongated,  narrowed  and  curved, 
moderately  inflated;  beak  depressed,  not  prominent;  posterior  portion 
of  shell  made  oblique  by  strong  arching  of  dorsal  margin  and  incurving 
of  basal  margin;  marginal  crenulations  entire  except  on  a  part  of  the 
basal  margin ;  those  just  anterior  to  the  beak  especially  strong  and  almost 
like  teeth ;  ligament  groove  very  narrow,  shallow  and  inconspicuous ;  in- 
terior of  shell  showing  exterior  radiating  sculpture;  exterior  with  broad 
area  extending  from  beak  to  emarginate  base  and  smooth  except  for  faint 
concentric  growth  lines,  this  smooth  area  separating  anterior  and  pos- 
terior radially  sculptured  areas;  radial  sculptured  lines  crossed  by 
irregular  concentric  lines  producing  irregular  granulation;  umbonal  slope 
back  to  posterior  basal  margin  higlily  elevated;  medial  smooth  area 
flattened. 

This  species  is  more  produced,  much  more  delicate  and  fragile,  and  has 
a  much  more  strongly  incurved  basal  margin  than  M.  dallu' 

Length,  7  mm. ;  height,  3  mm. ;  depth,  1  mm. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — ^Maryland  Geological  Survey. 

Genus  MODIOLARIA  Beck. 

Modiolaria  curta  n.  sp. 
Plate  XCVII,  Fig.  13. 

Description. — Shell  small,  thin,  fragile,  pearly,  short  and  compactly 
rounded,  highly  vaulted ;  radial  sculpturing  on  dorsal  and  posterior  por- 
tions very  distinct,  ridges  broader  than  interspaces  and  flattened  some- 
what on  top;  sculpturing  just  beneath  beak  distinct;  from  beak  to  mid- 
basal  margin  a  broad  area  without  radial  sculpturing,  but  with  concentric 
growth  lines  visible;  beak  high  and  slightly  projecting;  interior  showing 
external  radial  ridging  very  distinctly. 

Length,  3.8  mm. ;  height,  2.9  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection. — Cornell  University. 
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Superfamily  ANOMIACEA. 
Family  ANOMllD>E. 

Genus  ANOMIA  (Unne)  MUller. 

Anomia  simplex  d'Orbigny. 
Plate  XCVIII,  Pig.  1. 

Anomia  simplex  d^Orblgny  (1845,  Spanish  ed.),  1858,  Moll.  Cubana,  Tol.  ii,  p.  367, 

pi.  xxxYili,  llgB.  81-83. 
Anomia  ephippium  var.  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  75,  pi.  zliii, 

flg.  4. 
Anomia  Conrfldi  d'Orbigny,  1852,  Prod.  Pal.  St  rat.,  vol.  ill,  p.  134,  pi.  xxv,  flg.  80. 
Anomia  ephippium  Tnomey  and  Holmes,  1855,  Pleiocene  Fossils  of  South  Carolina, 

p.  18,  pi.  V,  flg.  4. 
Anomia  ephippium  Holmes,  1858,  Post-Pleiocene  Fossils  of  South  Carolina,  p.  11, 

pi.  ii,  flg.  11. 
Afiomia  ephippium  Emmons,  1858,  Kept  N.  Car.  Geol.  Surrey,  p.  377. 
Anomia  Conradi  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiv,  p.  582. 
Anomia  Conradi  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 
Anomia  simplex  Dall,  1889,  Bull,  xxxvii,  U.  S.  Nat.  Mns.,  p.  32,  pi.  liii,  figs.  1,  2. 
Anomia  simplex  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  784. 

Description. — Shell  thin,  translucent,  irregularly  circular  in  outline; 
superior  valve  strongly  convex  or  inflated ;  exterior  surface  with  very  faint 
irregular  concentric  growth  striations  or,  more  commonly,  smooth; 
within,  byssal  scars  distinct,  subequal,  close;  lower  valve  irregularly  flat, 
with  irregular  concentric  growth  striae. 

Length,  15  mm.;  width,  15  mm.;  diameter,  6  mm.  (small  upper 
valve) . 

Occurrence, — St.  Maht's  Formation.    St.  Mary's  Eiver. 

Collection. — ^Maryland  Geological  Survey. 

Anomia  aouleata  Gmelin. 
Plate  XCVIII,  Pigs.  2,  3,  4,  5. 

Anomia  aculeata  Gmelin,  1792,  Syst.  Nat.,  t.  vi,  p.  3846. 

Anomia  aculeata  Oonld,  1841,  Invert.  Mass.,  p.  189,  flg.  90. 

Anomia  aculeata  Gould  (Binney's),  1870,  Invert.  Mass.,  p.  204,  flg.  498. 

Anwnia  acideata  Verrlll,  1878,  Kept.  U.  8.  Pish  Com.  for  1871-2,  p.  697,  pi.  xxxii, 

flgs.  289-240a. 
Anomia  aculeata  Dall,  1889,  Bull,  xxxvii,  U.  S.  Nat.  Mus.,  p.  82,  pi.  liii,  flgs.  5-8. 
Anomia  aculeata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  784. 
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Description, — Shell  irregularly  rounded;  upper  valve  irregularly  and 
moderately  convex^  beak  but  slightly  prominent  and  very  near  the  mar- 
gin, the  external  surface  ornamented  near  the  beak  with  fine,  radiating, 
undulated  lines  of  minute  scales  which  become  rounded  pustules  nearer 
the  margins ;  within  almost  smooth :  lower  valve  flat,  smooth  except  for 
slight,  irregular,  concentric  growth  lines. 

The  shape  varies  according  to  the  position  occupied  during  growth 
but  is  usually  irregular.  A  magnificent  specimen  of  an  upper  valve 
from  Plum  Point,  with  beak  broken,  is  very  thick,  symmetrical  and  pro- 
foundly and  regularly  elevated,  being  in  height  45,  width  46,  and  diam- 
eter 13  mm.  At  several  localities  young  specimens  have  been  found  that 
in  some  cases  show  the  ornamentation  of  A.  acvleata  and  have  been  re- 
ferred to  it,  while  in  others  no  ornamentation  has  developed  and  they  are 
considered  as  indeterminate,  though  most  probably  they  are  also  the 
young  of  A.  acvleata. 

Height,  usually  about  37  mm.;  width,  35  mm.,  but  see  preceding 
description. 

Occurrence. — St.  Maby^s  Formation.  St.  Mary^s  River,  Cove 
Point  ( ?) .  Choptank  Formation.  Jones  Wharf,  Trappe  Landing  ( ?) . 
Calvert  Formation.  Plum  Point,  3  miles  south  of  Chesapeake 
Beach  ( ?) . 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum. 


Superfamily  PECTINACEA. 
Family  LIMID/E. 

Genus  LIMA  (Bruguiere)  Cuvier. 

Lima  papyria  Conrad. 
Plate  XCVIII,  Fig.  6. 

Lima  papyHa  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  i,  p.  SO. 
Lima  papyria  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  76,  pi.  xllil,  fig.  7. 
Lima  papyria  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  582. 
Lima  papyria  Meek,  1864,  Miocene  Checlc  List,  Smith.  Misc.  Coll.  (188),  p.  4. 
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Description. — "  Obliquely  obovate,  thin  and  fragile,  inflated ;  with 
prominent  radiating  lines,  distant  towards  the  anterior  margin ;  anterior 
margin  angulated  at  base  of  the  ear,  truncated  or  slightly  concave  below, 
and  abruptly  rounded  where  it  joins  the  basal  margin;  eai-s  small. 
.  .  ."     Conrad,  1841. 

This  species  has  very  rarely  been  collected.  It  seems  confined  to  a 
thin  band  found  here  and  there  at  an  elevation  of  three  or  four  feet  above 
tide  in  the  cliff  just  south  of  Plum  Point.  It  is  very  fragile  and  diffi- 
cult to  obtain  entire. 

Height,  25  mm. ;  width,  21  mm. ;  diameter,  7  mm. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collection. — Maryland  (Jeological  Survey. 

Family  SPONDYLIDit. 

Genus  PLICATULA  Lamarck. 

Plicatula  densata  Conrad. 
Plate  XCVIII,  Figs.  7,  8,  9. 

Plicatula  denrnta  Conrad,  1848,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  i,  p.  311. 
Plicatula  detiMta  Conrad,  1845,  FosbIU  of  the  Medial  Tertiary,  p.  75,  pi.  zliii,  lig.  6. 
Plicatula  densata  Conrad,  1868,  Proc.  Acad.  Nat.  Scl.  Phlla.,  vol.  xiv,  p.  582. 
Plicatula  demtata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 
Plicatula  densata  Whitfleld,  1894,   Mon.  xxiv,   U.  S.  Geol.  Survey,  p.  85,  pi.  v,  flgs. 

3-8. 
Plicatula  densata  Dall,  1898,  Trans.  Wajjner  Free  Inst.  Sci.,  vol.  lii,  pt.  iv,  p.  763. 

Description. — "  Ovate,  thick,  profoundly  and  irregularly  plicated ; 
inferior  valve  ventricose;  ribs  acute,  with  arched  spiniform  scales;  car- 
dinal teeth  large,  curved,  laterally  striated,  crenulated  on  the  margins; 
larger  cardinal  tooth  in  each  valve  slightly  bifid,  broad ;  muscular  impres- 
sion prominent.  .  .  .  The  valves  have  about  ten  folds,  and  the  lower 
valve  closely  resembles  a  variety  of  Ostrea  Virginiana."    Conrad,  1843. 

This  species  is  distinguished  from  the  P.  marginata  Say,  by  its  broader, 
rounder,  flatter  form,  more  irregular  and  less  prominent  as  well  as  finer 
plications  and  greater  tendency  to  lateral  curvature  of  the  beaks. 

Length,  37  mm.;  width,  31  mm.;  diameter,  6  mm. 

Occurrence. — Calvert  Formation.     Church  Hill. 

Collections. — Maryland  (Jeological  Survey,  Johns  Hopkins  University. 
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Family  PECTINIDyt. 

Genus  PECTEN  Muller. 
Subgenus   PECTEN  ss. 

Pecten  (Peoten)  HUMPHREYsn  Conrad. 
Plate  XCVIII,  Pigs.  10,  11,  12. 

Pecten  Humphreysii  Conrad,  1842,  Proc.  Nat.  iDst.,  Bull,  ii,  p.  194,  pi.  li,  fig.  2. 
Vola  Humphreysii  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila,  vol.  xiv,  p.  582. 
Pecten  Humphreysii  Meek,  1864,  Miocene  Check  List,  Smitb.  Misc.  Coll.  (183),  p.  4. 
Vola  Humphreysii  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  pp.  82-34,  pi.  Iv, 

figs.  6-9. 
Pecten   {Pecten)   Humphreyaii   Dall,   1898,   Trans.  Wagner   Free   Inst.  Sci.,  vol.  iii, 

pt.  Iv,  pp.  720,  721. 

Description. — "  Suborbicular,  inferior  valve  convex ;  superior  flat, 
and  with  abont  seven  remote,  narrow,  convex  ribs,  and  concentrically 
wrinkled;  towards  the  apex  is  a  concave  depression;  ears  equal,  sides 
direct  and  straight;  inferior  valve  with  the  ribs  wide,  approximate, 
plano-convex  and  longitudinally  striated;  one  of  the  ears  emarginate  at 
the  base/'     Conrad,  1842. 

The  inferior  valve  has  usually  seven  or  eight  broad  elevated  ribs,  one 
with  eleven  ribs,  however,  was  much  less  convex,  showing  probably  that 
the  requisite  strength  having  been  obtained  by  an  increase  in  the  ribbing, 
the  marked  convexity  characteristic  of  the  seven  ribbed  valves  was  no 
longer  necessary.  Fine  concentric  striae  are  very  characteristic  of  the 
upper  valve  and  are  simulated  by  the  concentric  growth  lines  of  the 
lower  one. 

Length,  110  mm.;  width,  125  mm. 

Occurrence. — Calvert  Formation.  Fair  Haven,  Ijyon's  Creek, 
Chesapeake  Beach,  Pliim  Point,  Truman's  Wharf,  White's  Landing, 
Eeed's,  Centerville,  Burch  (Dall),  (not  abundant). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Subgenus  AMUSIUM  Bolten. 

Pecten  (Amusium)  mortoni  Bavenel. 
Plate  XCIX,  Fig.  1. 

Pecten  Mortoni  Ravenel,  1844,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ii,  p.  96. 
Pecten  Mortoni  Tuomey  and  Holmes,  1855,  Pleiocene  Fossils   of  Soath   Carolina, 
p.  27,  pi.  X,  figs.  1,  2. 
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Peeten  Mortoni  Emmons,  1858,  Kept.  N.  Car.  Geol.  Survey,  p.  281. 
AmuHttm  Mortoni  Conrad,  1868,  Proc.  Acad.  Nat.  Sci,  Phlla.,  vol.  xlv,  p.  583. 
Amusium  Mortoni  Meek,  1864,  Miocene  Check  List,  Smith.  Mlsc   Coll.  (188),  p.  4. 
Peeten  {Amusium)  Mortoni  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  Iv, 
p.  757. 

Description. — "Orbicular,  thin,  both  valves  moderately  convex,  one 
more  so  than  the  other— outside,  with  numerous  concentric  obsolete 
8tri»;  inside, — ^with  from  eighteen  to  twenty-four  radiating  double  ribs, 
slightly,  elevated;  ears  large,  subequal,  striated  externally/^  Ravenel, 
1844. 

This  large,  thin,  flattened  species  is  rarely  obtained  entire,  it  is  quite 
rare  in  Maryland,  the  Survey  having  no  specimens.  A  few  broken  pieces 
in  the  National  Museum  are  labelled  "Fairhaven  and  Cove  Point.^' 
These  specimens  are  probably  from  Cove  Point  and  the  reference  to 
Fairhaven  a  mistake,  since  the  two  localities  are  separated  geographically 
by  about  thirty  miles  and  stratigraphically  by  about  almost  the  entire 
Maryland  Miocene  column,  rendering  it  unlikely  that  through  accidental 
admixture  part  of  the  material  came  from  one  place  and  part  from  the 
other.  The  character  of  the  shell  substance  in'  the  specimens  is  sound 
and  not  unlike  that  found  at  Cove  Point;  while  in  the  Fairhaven  cliffs 
all  the  shells  have  entirely  lost  their  shell  substance  through  decay  and 
exist  only  as  casts,  except  Ustrea  percrasaa,  in  which  the  shell  substance 
is  still  present  but  very  badly  decayed,  and  Discinisca  lugubris  which  is 
here  as  everywhere  else  still  fresh  and  polished. 

Length, — ^the  fragments  indicate  a  length  of  about  160  mm. 

Occurrence. — St.  Maby's  Formation.    Cove  Point. 

Collection. — U.  S.  National  Museum. 

Subgenus  PSEUDAMUSIUM  H.  and  A.  Adams. 

Pecten  (Pseudamusium)  0ERINU8  Courad. 
Plate  XCIX,  Fig.  2. 

Peeten  eerinus  Conrad,  1869,  Amer.  Jour.  Concb.,  vol.  y,  p.  39,  pl.  ii,  fig.  2. 
Peeten  {Pseudamusium)  eerinus  Dall,  1898,  Trana.  Wagner  Free  Inst.  Sci.,  vol.  lii, 
pt.  iv,  p.  75». 

Description. — "  Subovate,  extremely  thin,  compressed;  ears  equal; 
right  valve  radiately  ribbed;  ribs  very  slightly  raised  and  rounded; 
surface  ornamented  by  minute,  close  divaricating  lines,  left  valve  without 
ribs."'    Conrad,  1869. 
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"  Shell  small,  thin,  polished,  compressed ;  left  valve  more  convex, 
with  about  twenty  faint,  flat,  rather  irregular  obsolete  ribs,  separated  by 
narrower,  shallow  sulci,  the  whole  surface  with  minute  Camptonectes 
striation;  right  valve  with  concentric  incremental  Unes  and  a  few  faint 
threads  near  the  beaks  and  anterior  submargin;  ears  small,  subequal; 
ctenolium  present;  cardinal  and  auricular  crura  developed;  interior  of 
left  valve  faintly  fluted,  but  without  liraB.  .  . . 

"  In  some  of  the  specimens  there  are  a  few  feeble  concentric  undula- 
tions near  the  beak  of  the  left  valve."    Dall,  1898. 

Length,  19  mm. ;  width,  18  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf:  Calvert  For- 
mation. Plum  Point,  Charles  coimty  near  the  Patuxent  river  {fide 
Cope).     (Very  rare  and  quite  small.) 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences. 

Subgenus  CHLAMYS  Bolten. 
Section  CHLAMYS  ss. 

Pecten  (Chlamys)  coccymelus  Dall. 
Plate  XCIX,  Fig.  3. 

Pecten  {Chlamys)  coccymelus  Dall,  1898,  Trans.  Wagner  Tree  Inat.,  vol.  iii.,  pt.  iv, 
p.  741,  pi.  xxxlv,  flg.  1. 

Description. — "  Shell  small,  ovate,  inflated,  strongly  sculptured,  with 
unequal  ears;  disk  with  eighteen  narrow,  high  compressed  ribs,  with 
wider  interspaces,  which  near  the  basal  margin  carry  one  or  two  very 
small  radial  threads ;  the  backs  of  the  ribs  support  numerous  high,  evenly 
spaced,  distally  guttered,  small  spines ;  in  the  interspaces  only  transverse 
sculpture  of  wavy  incremental  lines;  submargins  small,  narrow,  with 
fine,  beaded  radial  threads,  which  in  the  left  valve  also  extend  over  the 
ears;  hinge  line  short,  the  cardinal  crura  developed,  sharply  cross- 
striated;  auricular  crura  present;  interior  of  the  disk  fluted  in  harmony 
with  the  external  ribs.  .  .  . 

"  A  single  left  valve  of  this  elegant  species  was  obtained.  From  the 
young  of  P.  Madisonius,  which  sometimes  approach  it,  it  is  easily,  distin- 
guished by  its  more  oval  and  inflated  form,  nearly  smooth  interspaces, 
and  compressed  ribs."     Dall,  1898. 
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Gradient  forms  show  a  close  genetic  relationship  with  P.  madisonius 
as  found  in  the  Calvert  formation. 

Length,  30  mm.;  width,  25  mm.;  diameter,  5  mm. 

Occurrence. — Calvert  Formation.  Plum  Point,  Chesapeake  Beach, 
3  miles  sonth  of  Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Section  NODIPECTEN  Dall. 

Pbctbn  (Chlamys)  rogbrsi  Conrad. 
Plate  XCIX,  Pig.  4. 

Pecien  Rogenii  Coorad,  1834,  Jonr.  Acad.  Nat  Sci.  Phila.,  toI.  tU,  Ist  ser.,  p.  151. 
Pecten  Rogersii  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  45,  pi.  zxi,  flg.  9. 
Peeten  Rogersi  Conrad,  1868,  Proc.  Acad.  Nat.  Sol.  Phila.,  yol.  xlv,  p.  581. 
Pecten  Rogersi  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 
Pecien  {Nodipecte^i)  Rogersi  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv, 
p.  780. 

Description. — "Shell  ovate,  compressed;  with  four  very  large  and 
broad  convex  ribs  and  numerous  radiating  lines;  ears  small.  Length 
and  height,  one  inch  and  one-eighth.^^    Conrad,  1834. 

'^  Shell  with  four  large  and  two  smaller  lateral  simple  ribs ;  internally 
Urate;  submargins  narrow,  minutely  scabrous,  not  radiated;  the  rest  of 
the  disk  entirely  covered  with  fine,  squared,  elevated,  minutely  scaly 
radial  threads;  ears  subequal,  finely  radiated;  sinus  well-marked;  cte- 
nolium  and  cardinal  crura  developed.^'    Dall,  1898. 

Length,  about  13  mm.,  specimen  broken  and  young. 

Occurrence. — Choptank  Formation  (?).    Near  Skipton. 

Collection. — ^TJ.  S.  National  Museum. 

Section  PLACOPECTEN  Verrill. 

Pecten  (Chlamys)  clintonius  Say. 
Plate  XCIX,  Fig.  5. 

Pecien  Cliniofiitu  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Pfaila.,  vol.  iv,  1st  ser.,  p.  185, 

pi.  ix,  flg.  a. 
Pecten  Clintoniue  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  47,  pi.  xxiii,  flg.  1. 
Peeten  Clintonius  Conrad,  1868,  Proc.  Acad.  Nat.  Sd.  Phila.,  toI.  ziv,  p.  581. 
Peeten  Clintonensis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  5. 
Pecien  {Placopecten)   Clintonitu  Dall,  1898,  Trans.  Wagner  Free   Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  725. 
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Description. — ^^  Auricles  equal;  surface  with  from  one  hundred  and 
forty  to  one  hundred  and  eighty  elevated  longitudinal  lines. 

'*  Shell  suborbicular,  compressed^  with  very  numerous^  regular,  ele- 
vated striae,  which  are  muricated  with  minute  scales  formed  by  transverse 
wrinkles,  that  are  sparse  in  the  middle  of  the  length,  and  crowded  each 
side  of  the  shell ;  the  intervening  spaces  are  regularly  concave,  and  in 
parts  very  distinctly  wrinkled:  auricles  equal,  striated  like  the  general 
surface:  within  simple,  margin  striated/*    Say,  1824. 

This  flattened,  thin,  finely  striated  shell  is  very  rare  in  Maryland. 
It  is  given  on  the  authority  of  Dr.  Foreman  who  gave  no  localiiy,  how- 
ever.   No  other  one  has  reported  it  from  the  State. 

Length,  about  100  mm.;  width,  rather  more  (Say). 

Peoten  (Chlamys)  marylandioub  Wagner. 
Plate  XCIX,  Fig.  6. 

Peeten  Mdrylandicus  Wagner,  1889,  Jour.  Acad.  Nat.  Sci.  Pbila.,  yol.  Tiii,  Ist  ser., 
p.  61,  pi.  [2],  fig.  2.     (Possibly  printed  privately  in  1888.) 

Pecien  tenuis  H.  C.  Lea,  1845,  Trans.  Amer.  Philos.  Soc,  vol.  iz,  p.  246,  pi.  xxzy, 
fig.  83. 

Peeten  MarylandicuB  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xiv,  p.  581. 

Peeten  tenuis  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xiv,  p.  581. 

Peeten  marylandieus  Meek  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 

Peeten  tenuis  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 

Peeten  {Placopeeten  ?)  marylandicus  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  iv,  p.  728. 

Description. — "  Shell  ovate,  compressed ;  ribs  numerous,  consisting  of 
narrow,  nearly  smooth  stria,  disposed  in  pairs;  interstitial  spaces  each 
with  a  carinated  line;  ears  imequal;  inferior  valve  very  slightly  convex; 
ribs  similar  to  those  of  the  opposite  valve;  inner  margin  of  the  valve 
with  profoimdly  elevated  lines. 

'^This  Peeten  is  allied  to  Peeten  Madisonius  Say,  but  can  readily  be 
distinguished  by  its  want  of  broad,  elevated  ribs,  and  a  surface  destitute 
of  scales. . . ."  Wagner,  1839. 

A  comparison  of  numerous  specimens  shows  that  the  lower  valve  is 
more  convex  than  Wagner^s  description  would  indicate.  The  upper 
valve  is  but  slightly  convex,  and  its  ear  has  the  byssal  notch  well  marked. 
The  interior  of  each  valve  is  gently  fluted  in  harmony  with  the  external 
ribs. 
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Length,  69  mm. ;  width,  67  mm. ;  diameter,  11  mm. 

Occurrence. — Choptank  Formation.  Governor  Rim,  2  miles  fjonth 
of  Governor  Rim,  Flag  Pond,  St.  Leonard  Creek,  Jones  Wharf,  Dover 
Bridge.  Calvert  Formation.  White's  Landing,  near  Friendship  in 
railway  cutting. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Section    LYROPECTEN  Conrad. 

Peoten  (Ghlauts)  UADI80NIT78  Say. 
Plate  C,  Fig.  1. 

Pecien  Mcidisonius  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Fhila.,  toI.  iv,  Ist  ser.,  p.  134. 
Pecten  Madisoniut  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  48,  pi.  xxiv,  fig.  1. 
Pecten  MadMonius  Emmons,  1858,  Rept.  N.  Car.  Oeol.  Survey,  p.  282,  fig.  200. 
Peeten  MadUonius  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xIy,  p.  581. 
Pecten  Madisonius  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 
Pecten  MadiBoniut  Whitfield,   1894,   Mon.  xxiv,   U.  8.  Geol.    Survey,  p.  SO,   pi.  iv, 

figs.  1-5 ;  pi.  ii,  fig.  8. 
Pecten  (Lyropecten)  MadUonius  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill, 

pt.  iv,  p.  724. 

Description. — "  Much  compressed,  with  about  sixteen  striated  ribs. 

^^ Shell  rounded,  much  compressed;  the  whole  surface  covered  with 
scaly  stria :  ribs  elevated,  rounded,  with  about  three  stri»  on  the  back  of 
each ;  intervening  grooves  rather  profound :  ears  equal,  sinus  of  the  ear 
of  the  superior  valve  profound,  extending  at  least  one-third  of  the  length 
of  the  ear.''    Say,  1824. 

The  ribs  are  usually  about  sixteen  or  seventeen,  but  occasionally  as  few 
as  twelve;  lower  valve  convex,  upper  one  nearly  flat.  The  young  from 
the  Calvert  formation  often  have  but  one  prominent  elevated  spinose 
line  on  the  back  of  each  rib,  with  a  faintly  marked  one  on  either  side 
especially  near  the  margin  of  the  shell.  A  series  of  intermediate  speci- 
mens from  here  shows  a  close  relationship  with  P.  coccymelus  found  at 
the  same  horizon.  Another  series  of  intermediate  forms  from  the  Chop- 
tank  formation  suggests  a  relationship  to  the  P.  marylandicus  found  at 
that  horizon.  Prom  P.  madisonivs  is  probably  descended  P.  jeffersonius, 
the  oflihoot  occurring  in  the  St.  Mar3r's  formation  probably,  so  that 
the  transitional  forms  found  here  render  the  discrimination  of  the  two 
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species  difficult  at  this  horizon.  For  criteria  for  this  discrimination  see 
remarks  under  P.  jeffersonius. 

Length,  160  mm. ;  width,  200  mm. ;  diameter,  40  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  St.  Mary^s  River, 
Langley^s  Bluff  (Ball).  Choptank  Formation.  Governor  Run,  2 
miles  south  of  Grovemor  Run,  Flag  Pond,  Jones  Wharf,  Cuckold  Creek, 
St.  Leonard  Creek,  Turner,  Pawpaw  Point,  Sand  Hill,  Dover  Bridge, 
Trappe  Landing,  Peach  Blossom  Creek,  Cordova,  Greensboro  (Md.  Geol. 
Sur.) ;  near  Skipton  (Dall).  Calvert  Formation.  Fairhaven,  Chesa- 
peake Beach,  3  miles  south  of  Chesapeake  Beach,  Plum  Point,  Truman's 
Wharf,  Church  Hill,  3  miles  west  of  Centerville,  Reed^s,  White's  Land- 
ing, Wye  Mills,  Lyon's  Creek,  Magruder's  Ferry. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Pecten  (Chlamys)  jeffersonius  Say. 
Plate  C,  Fig.  2. 

Teeien  Jeffersonius  Say,  1834,  Joar.  Acad.  Nat.  Sci.  Pblla.,  toI.  iv,  Ist  ser.,  p.  ISS, 

pi.  ix,  fig.  1. 
Feetefi  Jeffersonius  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  46,  pi.  xxil,  fig.  1. 
Pecten  Jeffersonius  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  282,  fig.  199. 
Pecten  Jeffersonius  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  581. 
Pecten  Jeffersonius  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  4. 
Pecten  {Lyropecten)  Jeffersonius  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  722. 

Description. — "  Subequivalve,  with  from  nine  to  eleven  striated  ribs. 

"  Shell  rounded,  convex,  not  quite  equivalved,  one  of  the  valves  being 
a  little  more  convex  than  the  other;  the  whole  surface  covered  with 
approximate  scaly  striae:  ribs  elevated,  rounded,  with  six  or  seven  striae 
on  the  back  of  each ;  intervening  grooves  profound :  ears  equal ;  sinus  of 
the  ear  of  the  superior  valve,  not  profound,  being  barely  one-eighth  part 
of  the  length  of  the  ear :  within  with  broad  rounded  flattened  ribs.^'  Say, 
1824. 

This  species  is  very  probably  a  descendant  of  P.  madisonius  and  is  at 
times  hard  to  distinguish  from  it.  In  general,  jeffersonitis  is  the  more 
convex,  the  upper  and  lower  valves  being  jiearly  equi-convex;  while  in 
madisonius  the  upper  valve  i?  flatter  than  the  lower.     The  ribs  of  ;e^er- 
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8oniu8  are  broader  and  the  radial  threads  finer  and  more  numerous. 
The  best  criterion,  however,  for  their  separation  is  found  in  the  character 
of  the  byssal  ear.  "  In  Jeffersonius  it  is  sculptured  with  fine,  uniform, 
numerous  threads,  and  the  notch  is  shallow  and  leaves  an  inconspicuous 
fasciole.  In  Madisonius  the  upper  part  of  the  ear  is  provided  with  com- 
'paratively  few  and  coarse  threads,  and  the  notch  is  wide  and  deep  with  a 
broad  and  well  marked  fasciole.^'     Dall,  loc.  cit. 

Length,  130  mm.;  width,  140  mm.;  diameter,  25  mm.,  though  often 
found  considerably  larger. 

Occurrence. — St.  Mary'?  Formation.     St.  Marv^s  River. 

ft/ 

CoUentions. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Pecten  jeffersonius  var.  edgecombensis  (Conrad). 

Plate  C,  Fig.  3. 

Pecten  Hdgeeomensif  Conradf  1862,  Proc.  Acad.  Nat.  Sci.  Pbila.,  ToL  ziy,  p.  291. 
Pecten  edgecomenna  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p.  581. 
Pecten  Jeffersonhts  var.  edgecomenHn  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 
iii,  pt.  iv,  p.  722. 

Description. — "  Suborbicular ;  height  not  quite  equal  to  the  length; 
lower  valve-ribs  16  to  17,  prominent,  but  not  elevated,  square  or  convex- 
depressed,  not  quite  as  wide  as  the  intervening  spaces,  radiately  lined 
with  finely  squamose  striae,  most  conspicuous  towards  the  margins,  inter- 
stices of  ribs  carinated,  in  the  middle  squamose  and  finely  striated ;  ears 
with  fine  close  unequal  squamose  radiating  lines,  the  larger  ones  promi- 
nent on  the  posterior  side;  margins  of  ligament  pit  carinated."  Dall, 
1898. 

The  number  of  ribs  in  this  variety  varies  from  twelve  to  seventeen  or 
occasionally  more.  Tn  the  middle  of  the  spaces  between  the  ribs  the  fine 
radial  striae  become  somewhat  larger. 

Length,  170  mm.;  width,  185  mm.;  diameter,  30  mm. 

Oqfurrence. — St.  Mary^s  Formation.  St.  Mary*s  Eiver,  Langley's 
Bluif. 

Collections. — Maryland  Geological  Survey,  IT.  S.  National  Museum. 

Pecten  jeffebfonius  var.  septenarius  Say. 

Plate  C,  Pig.  4. 

Pecten  sepienariua  Say,   1824,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  Ist  ser.,  p.  186, 
pi.  iz,  fig.  iii. 
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Pecten  septemnariitt  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  47,  pi.  xxii, 

fig.  a. 

Pecten  septenarius  Taomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  81,  pi.  xlii,  figs.  1-4. 
Pecten  septenarius  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  581. 
Pecten  sepfenarius  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  4. 
Pecten  Jeffersonius  var.  septenaritis  Dall,  1998,  Trans.  Wagner  Free  Inst.  Sci.,  vol. 

iii,  pt.  Iv,  p.  722. 

Description. — "  Shell  convex,  suborbicular :  auricles  subequal :  surface 
with  numerous  slightly  scaly  strise,  and  about  seven  remote  ribs,  of  which 
the  three  intermediate  ones  are  much  elevated,  rounded  or  slightly  flat- 
tened on  the  top. 

"The  striflB  are  equally  distinct  on  the  ribs,  and  in  the  intermediate 
spaces.  The  scales  are  rather  thick,  very  small,  and  not  confined  to  the 
striae,  but  are  also  observable  in  the  spaces  between  the  striae."  Say, 
1824. 

In  the  young  the  ribs  are  flat-topped,  transversely  angular,  and  as 
broad  across  the  top  as  at  the  base  or  even  broader.  In  the  old  the  ribs 
become  more  roimded  transversely.      Number  of  ribs  seven  or  eight. 

Height,  90  mm. ;  width,  93  mm. ;  diameter,  21  mm. 

Occurrence. — St.  Mary's  Formation  (?).     St.  Mar/s  River (?). 

Collections. — ^Maryland  (Geological  Survey,  U.  S.  National  Museum. 

Superfamily  OSTRACEA. 
Family  OSTREIDy^. 

Genus  OSTREA  Lamarck. 
OSTRBA  8ELLJSF0RMI8  VAR.  THOMASU    (Conrad). 

Plate  C,  Figs.  5a,  5b. 

Oitrea  thomasii  Conrad,  1867,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xix,  p.   189  (listed 
only). 

Description. — Shell  small,  thin  to  moderately  thick,  fan-shaped  to 
pear-shaped  in  outline;  beaks  laterally  curved;  Hgament  groove  exca- 
vated; ribs  on  lower  valve  fifteen  to  twenty,  of  thin  imbricated  scales 
somewhat  elevated;  each  margin  in  the  lower  valve  just  backward  from 
the  hinge  line  marked  by  a  short  punctate  impressed  line;  upper  valve 
thin,  slightly  convex,  surface  concentrically  marked  by  the  edges  of  the 


MARYLAND   GEOLOGICAL   SURVEY  381 

thin  flat  lamelke;  margins  near  the  beak  transversely  denticulated  or 
striated. 

This  is  one  of  the  species  named  by  Conrad  and  pnblished  by  Cope 
(he.  cit.)  that  has  never  been  described.  The  original  specimens  from 
Charles  county  are  in  the  Academy  of  Natural  Sciences  in  Philadelphia. 

This  shell  is  closely  allied  to  the  upper  Oligocene  varieties  of  0.  aetta^ 
formis  and  may  be  considered  an  early  Miocene  variety  of  the  same 
species. 

Length,  58  mm. ;  width,  43  mm. ;  diameter,  15  mm. 

Occurrence. — Calvert  Formation.  Charles  county  near  the  Patux- 
ent  river  (Cope) ;  Plum  Point,  Truman's  Wharf,  Chesapeake  Beach, 
3  miles  south  of  Chesapeake  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

OSTREA  TRIQONALIS   Courad. 

Plate  CI,  Pigs,  la,  lb. 

• 

Oatrea  trigonalis  Conrad,  1854,  Wailes'  Rept.  Agric.  and  Geol.  Miss.,  p.  289,  pi.  xiy, 

fig.  10  (name  and  figure  only). 
Ostrea  trigonalis  Conrad,  1855,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  259. 
Ostrea  trigonalis  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt.  iv,  p.  681. 

Description. — "Triangular,  flat,  surface  irregular,  with  some  indis- 
tinct radiating  lines;  muscular  impression  obliquely  suboval,  situated 
nearer  the  summit  than  the  base;  margin  somewhat  ascending,  sub- 
margin  carinated.^*    Conrad,  1865. 

"The  species  is  wide  spread  and  recognized  by  its  flat  upper  valve, 
few-ribbed  lower  valve,  straight  hinge  line,  flat  hinge  area,  with  exca- 
vated central  channel  and  the  peculiar  vermicular  sculpture  of  the  sub- 
margin  on  each  side  near  the  hinge  line."    Dall,  1898. 

Length,  90  mm. ;  width,  70  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Greensboro 
(rare  in  Maryland). 

Collections. — Maryland  (Jeological  Survey,  U.  S.  National  Museum. 

OsTRSA  CAROLiNENsis  Conrad. 
Plate  CI,  Figs.  2,  3,  4. 

Ostrea  Carolinensis  Conrad,  1882,  Fossil  Shells  of  the  Tertiary,  p.  27,  pi.  xiv,  fig.  1. 
Ostrea  carolifunsis  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iil,  pt.  Iv,  p.  68(5. 
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Description, — "  Obovate,  oblique,  thick,  compressed ;  superior  valve 
flat;  inferior  valve  convex,  with  concentric  imbricated  lamellae  which 
are  transversely  plicated;  beaks  broad  and  prominent;  fosset  large  and 
defined  by  broad  prominent  lateral  ridges/'     Conrad,  1832. 

I'he  Maryland  specimens  are  smaller  and  usually  thinner  than  the 
original  Carolina  ones.  The  ribs  are  fine  and  regular  on  some,  on  others 
irregular.  The  submargin  of  the  upper  valve  near  the  beaks  is  trans- 
versely striated.     This  species  is  often  very  abundant. 

Length,  100  mm. ;  width,  75  mm. ;  diameter,  25  mm. 

Occurrence. — St.  Mary^s  Formation.  St.  Mary's  River (?).  Chop- 
tank  Formation.  Governor  Eun,  2  miles  south  of  Governor  Run, 
Flag  Pond,  Jones  Wharf,  Turner,  Cuckold  Creek,  St.  Leonard  Creek, 
Peach  Blossom  Creek,  Dover  Bridge. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

OsTREA  PERCRABSA  Conrad. 
Plate  CII,  Figs.  1,  2. 

Ostrea  pererasBa  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  50,  pi.  xxv,  flg.  1. 
Ostrea  percrcuaa  Conrad,  1863,  Proc.  Acad.  Nat.  Scl.  Pbila.,  vol.  xiv,  p.  58S3. 
Ostrea  percrassa  Meek,  18j64,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  3. 
Ostrea  percrassa  Heilprin,  1884,  4th  Ann.  Rept.  U.  S.  Oeol.  Saryey,  p.  313,  pi.  Ixvii, 

fig.  3. 
Ostrea  percrassa  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  29,  pi.  Hi,  figs. 

1-4. 
Ostrea  percrassa  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  683. 

Description. — "  Shell  extremely  thick  and  ponderous ;  hinge  very 
broad;  cartilage  fosset  wide  and  shallow;  muscular  impression  exhibit- 
ing a  very  profound  cavity.'^     Conrad,  1840. 

Lower  valve  convex  exteriorly,  deeply  concave  within;  upper  valve 
more  nearly  flat ;  shell  substance  of  innumerable  fine  lamellae,  often  the 
home  of  boring  forms. 

Length,  110  mm. ;  width,  95  mm. ;  diameter,  40  mm. 

Occurrence. — Calvert  Formation.  Chesapeake  Beach,  3  miles  south 
of  Chesapeake  Beach,  Plum  Point,  HoUin  Cliffy  Magruder  Perry,  White's 
Landing,  Eeed's,  Fairhaven,  near  Friendship,  Milltown  Landing. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Cornell  University. 
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OSTREA  Sp. 

In  addition  to  the  above  described  species  of  Ostrea  some  indetermi- 
nate valves  were  obtained  at  Church  Hill,  Skipton,  and  three  miles  west 
of  Centerville. 

Superfamily   PTERIACEA. 
Family  MELINIDit. 

Genus  MELINA  Retzius. 

Melina  maxillata  (Deshayes). 
Plate  CII,  Fig.  3 ;  Plate  CIII,  Fig.  1. 

Pemamaxillata  Lamarck,  1819,  An.  sans  Vert.,  vi,  1,  p.  142,  (sjd.  excL):  ed.  Deabayes, 

1886,  vli,  p.  78  {fide  Dall). 
Pema  torta  Say,  1820,  Amer.  Jour.  Sci.,  vol.  ii,  p.  38. 

Perna  maxillata  Conrad,  1840,  Fossils  of  the  Medial  Tertiaiy,  p.  52,  pi.  xxvii,  fl^.  1. 
iBognomMi  torta  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiy,  p.  579. 
Melina  torta  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  6. 
Pema  torta  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Qeol.  Survey,  p.  86,  pi.  v,  figs.  12,  18. 
Melina  maxillata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  667. 

Description, — Shell  angularly  pointed  and  slightly  curved  anteriorly, 
posteriorly  ovate,  surface  moderately  convex,  with  irregular  shallow  con- 
centric undulations  marking  growth  lines;  ventral  edge  thickened  and 
somewhat  inroUed;  ligament  area  broad  with  fifteen  to  twenty  shallow 
transverse  grooves;  exterior  covered  by  a  thin  prismatic  layer,  interior 
layer  pearly,  thick,  composed  of  many  thin  shelly  laminsB,  interior  surface 
nacreous. 

This  shell  is  very  rarely  obtained  entire.  The  prismatic  layer  is 
almost  always  gone  entirely,  and  of  the  shelly,  pearly  portion,  only  the 
heavy  anterior  part  is  usually  preserved.  The  shell  is  very  often  bored 
by  Mariesia  ovalis  and  other  burrowing  forms.  Perfect  valves  are  very 
rare  but  may  be  obtained  at  Plum  Point,  Jones  Wharf  or  Pawpaw  Point 
at  water  level. 

Length,  165  mm.;  width,  90  mm.;  diameter,  17  mm.,  though  frag- 
ments of  larger  individuals  are  often  found. 

Occurrence. — St.  Mary's  Formation  (?).  Cove  Point  (?).  Cho^- 
TANK  Formation.  Governor  Bun,  Jones  Wharf,  Pawpaw  Point,  Dover 
Bridge,  Greensboro,  Cordova,  Skipton,  St.  Leonard  Creek.     Calvert 
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Formation.     Church  Hill,   3  miles  west  of   Centerville,   Chesapeake 
Beach,  Plum  Point,  Hollin  CliflE,  Reed^s,  Whitens  Landing. 

Collections, — ^Maryland  Geological  Survey,  Johns  Hq)kins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Family  PINNIDi*. 

Genus  ATRINA  Gray. 

Atrina  harrisii  Dall. 
Plate  CIII,  Figs,  2,  3. 

AtHna  Harrisii  Dall,  1896,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  ili,  pt.  iv,  p.  663, 
pi.  xxlx,  fig.  11. 

Description, — *'  Shell  rather  thick  (the  fibrous  layer  lost  in  the  speci- 
mens), ovately  rounded  behind,  moderately  convex;  hinge  line  straight, 
ventral  margin  slightly  incurved;  the  surface  of  the  pearly  layer  shows 
the  dorsal  region  with  numerous  fine  longitudinal  elevated  lines,  below 
which  the  shell  is  at  first  nearly  smooth,  then  the  ventral  region  is 
sculptured  with  numerous  close-set  concentric  riblets.  Length  of  por- 
tion preserved  about  150,  max.  width  60,  diam.  32  mm."  Dall,  1898. 

More  perfect  specimens  show  the  hinge  line  to  be  slightly  convex; 
the  fine  lines  dorsally  become  obsolete  toward  the  posterior  end,  the 
prismatic  layer  there  showing  only  faint  irregular  concentric  growth 
riblets  that  become  stronger  on  the  ventral  slope;  prismatic  layer  thin; 
ventral  margin  thickened  and  angularly  incurved. 

Length,  about  170  mm. ;  width,  85  mm. ;  diameter,  28  mm. 

Occurrence. — Choptank  Formation.  Pawpaw  Point,  Jones  Wharf. 
Calvert  Formation.  Plum  Point,  Truman^s  Wharf,  Chesapeake 
Beach,  White's  Landing. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Atrina  pisoatoria  n.  sp. 

Plate  CIV,  Fig.  1. 

Description. — Pearly  layer  of  shell  thin,  prismatic  layer  thick;  moder- 
ately convex,  rounded  posteriorly;  hinge  line  nearly  straight;  ventral 
margin  incurved ;  ventral  and  dorsal  margins  forming  an  angle  of  about 
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46  degrees  with  each  other;  dorsal  region  smooth;  ventral  region  sculp- 
tured by  rather  distant  irregularly  spaced  concentric  riblets. 

This  is  much  larger  and  broader  and  less  acute  anteriorly  than 
A,  harrtsii,  and  is  without  the  fine  parallel  lines  characteristic  of  the 
dorsal  region  in  that  species.  The  specimen  had  been  flattened  so  that 
the  diameter  given  below  is  less  than  the  true  diameter. 

Length,  about  200  mm.;  maximum  width,  about  120  mm.;  diameter, 
25-|-mm. 

Occurrence. — Calvert  Formation.     Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Superfamily  ARCACEA. 

Family   ARCID>E. 
Subfamily  ARCINyt. 

Genus  ARCA  (Linne)  Lamarck. 

Subgenus  SCAPHARCA  (Gray)  Dall. 

Section  AN  A  DA  R  A  Gray. 

Arca  (Scapharca)  8UBR08TRATA  Conrad. 
Plate  CIV,  Figs.  2,  3a,  3b. 

Area  svbroitrata  Qonrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  yoL  i,  p.  SO. 
Arca  subroatrata  bonrad,  1843,  Joar.  Acad.  Nat.  Sci.  Phila.,  voL  viU,  Ist  ser.,  p.  185. 
Arca  8ubro»(rata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  58,  pi.  xxz,  fig.  7. 
Scapharca  nibrostrata  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xiv,  p.  580. 
Scapharca  subrMtrata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  6. 
Scapharca  tenuicardo  Conrad,  1869,  Amer.  Jour.  Conch.,  toI.  y,  p.  89,  pi.  ii,  fig.  4. 
Scapharca  subroatrata  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  45,  pi.  vi, 

figs.  11-13. 
Scapharca  (Anadara)  subroatrata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill, 

pt.  iv,  p.  655. 

Description. — "  Ovate ;  profoundly  ventricose ;  ribs  about  30,  little 
prominent,  flat,  longitudinally  sulcated;  posterior  side  produced,  cunei- 
form; rounded  at  the  extremity;  hinge  linear  in  the  middle,  teeth  obso- 
lete, except  towards  the  extremities;  within  slightly  sulcated;  crenula- 
tions  of  the  margin  sulcated  in  the  middle."     Conrad,  1841. 

Cardinal  area  grooved  with  numerous  somewhat  irregular,  though 
nearly  parallel  grooves;  posterior  umbonal  slope  angulated  near  the 
25 
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umbo,  rounded  near  the  base;  ribs  sulcated  by  a  strong  median  groove, 
supplemented  usually  by  a  finer  groove  on  either  side  of  the  median  one ; 
posterior  side  flattened,  ribs  there  but  slightly  prominent. 

Length,  53  mm. ;  height,  34  mm. ;  diameter,  15  mm. 

Occurrence, — Calvert  Formation.  Chesapeake  Beach,  3  miles  south 
of  Chesapeake  Beach,  Plum  Point,  Truman's  Wharf,  White's  Landing, 
Church  Hill,.  3  miles  west  of  Centerville,  Eeed's,  Wye  Mills,  near 
Skipton. 

Collections. — Marj'land  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Arca  (Scapharca)  elnia  n.  sp. 

Plate  CIV,  Figs.  4a,  4b. 

Description. — Shell  large,  moderately  thick,  but  slightly  elongated, 
not  inflated,  with  prominent  prosocoelous  beak;  cardinal  area  wide,  with 
numerous  irregular,  zigzag,  longitudinal  grooves,  bounded  by  a  single 
deep  curved  groove  from  the  beak  to  the  ends  of  the  hinge  line;  hinge 
line  narrow ;  teeth  small,  obsolete  medially,  tending  to  become  irregulax 
at  both  ends  of  the  series;  right  valve  with  about  thiri;y-one  low  ribs 
hardly  as  wide  on  anterior  dorsal  slope  as  intervening  spaces,  broader 
and  more  elevated  on  posterior  dorsal  slope;  each  rib  mesially  sulcated 
by  a  groove  with  one  or  more  subordinate  grooves  on  either  side;  growth 
lines  distinct;  margin  a  continuous  curve  from  anterior  end  of  hinge 
line  to  posterior  end  of  base,  there  sharply  curved;  posterior  margin 
oblique  to  hinge  line;  interior  margin  crenulated;  dorsal  and  posterior 
slopes  meet  in  an  angle  that  becomes  rounded  near  the  basal  margin. 

This  species  seems  to  be  intermediate  between  A.  staminea  and 
A.  svhrostrata,  being  perhaps  more  nearly  related  to  the  latter. 

Length,  60  mm.;  height,  48  mm.;  diameter,  22  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  lower  bed  at 
Governor  Eim,  2  miles  south  of  Governor  Bun. 

Collection. — Maryland  Geological  Survey. 

Arca  (Scapharca)  clisea  Dall. 
Plate  CV,  Fig.  1. 

Scapharca  (Anadara)  cliaea  Dall,  1898,  Trans.  Wagner  Free  Inst.  8ci.,yol.  iii,  pt.  iv, 
p.  657,  pi.  xzxiii,  fig.  25. 
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Description. — "  Shell  large,  heavy,  inflated,  short,  with  small,  high, 
somewhat  prosoecfilous  beaks,  the  two  halves  of  the  wide  cardinal  area 
inclined  to  one  another  in  the  adult  at  an  angle  of  about  forty-five 
degrees ;  left  valve  with  about  thirty  strong,  flattened  subequal 
ladial  ribs  with  narrower  interspaces;  in  the  young  the  ribs 
are  furnished  with  small  transverse  nodulations,  which  gradually 
become  obscure  in  the  adult;  the  only  transverse  sculpture  is  of  the 
ordinary  incremental  lines;  the  ribs  in  the  adult  are  flat-topped  and 
rarely  show  any  tendency  to  mesial  sulcation,  and  when  present  it 
appears  only  on  a  few  of  the  anterior  ribs  near  the  margin ;  the  anterior 
end  is  obliquely  rounded  to  the  base,  the  posterior  end  a  little  produced 
basally ;  the  cardinal  area  is  exceptionally  wide,  with  a  single  impressed 
line  joining  the  beaks  and  six  or  seven  concentric  lozenges  defined  by 
sharp  grooves;  a  deep  groove  also  bounds  the  area;  hinge  line  straight 
with  numerous  small  vertical  teeth,  becoming  much  larger  dietally  and 
tending  to  break  up  into  granules  at  both  ends  of  the  series  in  the  senile 
shell.  .  .  ."     Dall,  1898. 

This  shell  seems  more  closely  related  to  A.  idonea  than  to  any  other. 

Length,  51  mm. ;  height,  53  mm. ;  diameter,  53  mm. 

Occurrence. — St.  Mary^s  Formation.  St.  Mary's  River,  Crisfield 
well  at  depth  of  140  feet  (U.  S.  National  Museum). 

Collections^ — Maryland  Geological  Survey,  TJ.  S.  National  Museum. 

Section  SCAPHARCA  ss. 

Arca  (Scapiiarca)  staminea  Say. 
Plate  CV,  Figs.  2,  3,  4,  5,  6. 

Area  staminea  Say,  1832,  Amer.  Couch.,  pi.  xzzyi,  fig.  3. 

Area  elevata  Conrad,  1840,  Fossils  of  the  Medtal  Tertiary,  No.  1,  2a  p.  ol  coyer. 

Area  callipleura  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  54,  pi.  xxlx,  flg.  2. 

Area  triquetra  Conrad,  1848,  Proc.  Acad.  Nat.  8ci.  Phlla.,  vol.  i,  p.  305. 

Area  triquetra  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  59,  pi.  xxxi,  fle.  2. 

Seapharea  callipleura  Conrad,  18fi3,  Proc.  Acad.  Nat.  8ci.  Phila.,  vol.  xiv,  p.  579. 

Seapharea  triquetra  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  580. 

Seapharea  callipleura  Meek,  1864,  Miocene  Checlc  List,  Smith.  Misc.  Coll.  (188),  p.  6. 

ikapharea  triquetra  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  6. 

Area  (Seapharea)  callipleura  Whitfield,  1894,  Mon.  xxiv,  U.  8.  Geol.  Survey,  p.  48, 

pi.  vi,  figs.  8,  9. 
Seapharea  {Seapharea)  staminea  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  642. 
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Description, — "  Shell  thick  prominently  convex ;  with  about  twenty- 
eight  ribs  which  are  rounded  and  narrower  than  the  intervening  spaces, 
excepting  on  the  anterior  side,  where  they  are  broader,  and  simply 
wrinkled,  those  of  the  anterior  part  of  the  disk  have  one  or  two  longi- 
tudinal impressed  lines ;  they  are  crossed  by  numerous  transverse,  elevated 
lines,  which  are  hardly  more  distant  from  each  other  than  their  own 
width;  intervening  spaces  wrinkled:  beaks  distant,  curved  a  little  back- 
ward, and  the  tip  a  little  behind  the  hinge  margin:  area  flattened,  a 
little  curved,  rather  spacious,  with  obvious  impressed,  oblique  lines: 
hinge  margin  rectilinear,  with  small,  numerous  teeth:  posterior  margin 
regularly  arcuated :  base  subrectilinear,  very  deeply  crenated :  anterior 
margin  oblique,  rectilinear:  anterior  side  abruptly  compressed/'  Say, 
1832. 

Shell  very  elevated  and  ventricose ;  umbonal  and  posterior  slopes  form- 
ing almost  a  right  angle,  near  which  the  ribs  are  striated  instead  of 
granulated ;  basal  margin  regularly  curved  or  in  the  more  elongated  speci- 
mens slightly  incurved  posteriorly. 

A  careful  comparison  of  what  are  doubtless  the  type  specimens  of 
.4.  callipleura  shows  that  it  is  but  a  short,  elevated,  thickened  and  well 
sculptured  form  of  A.  staminea. 

Length,  44  mm.;  height,  38  mm.;  diameter,  21  mm. 

Occurrence. — Choptank  Formation.  Governor  Run,  2  miles  south 
of  Governor  Run,  Flag  Pond,  Jones  Wharf,  Cuckold  Creek,  Turner, 
Dover  Bridge,  Peach  Blossom  Creek,  Greensboro. 

Co//ec«ons.~Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Arca  (Scapharca)  arata  Say. 
Plate  CV,  Figs.  7a,  7b. 

Area  arata  Say,  1824,  Jour.  Acad.  Nat.  8cl.  Phila.,  vol.  iv,  Ist  ser.,  p.  187,  pi.  x,  fig.  1. 
Arca  arata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  58,  pi.  xxx,  tig.  6. 
Scapharca  arata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  xiv,  p.  579. 
Scapharca  arata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  6. 
Scapharca   {Scapharca)   arata   Dall,   1898,  Tran*.  Wagner   Free   Inst.  Scl.,  vol.  iii, 
pt.  iv,  p.  648. 

Description. — "  Shell  transversely  oblong,  subrhomboidal,  with  about 
twenty-six  longitudinal  ribs;  basal  edge  nearly  parallel  to  the  hinge 
margin,  which  latter  terminates  anteriorly  in  an  angle. 


MARYLAND  GEOLOGICAL  SURVEY  389 

"Ribs  somewhat  flattened,  as  wide  or  rather  wider  than  the  interven- 
ing spaces;  the  whole  surface  concentrically  wrinkled:  umbones  not  re- 
markably prominent:  apices  remote,  the  intervening  space  rhomboidal, 
with  continued  indented  lines,  arcuated  under  the  apices:  hinge  margin 
perfectly  rectilinear,  angulated  at  the  extremities,  the  anterior  one  a 
little  projecting:  teeth  with  a  continued,  uninterrupted  line,  parallel, 
excepting  at  the  two  extremities  of  the  line,  which  decline  a  little,  and 
the  teeth  are  there  decidedly  longer  and  oblique  with  respect  to  the 
others  of  the  range:  posterior  end  obliquely  rounded  to  the  base:  base 
nearly  rectilinear  and  parallel  to  the  hinge  margin,  and  deeply  crenated 
on  the  inner  margin:  anterior  end  produced  below  the  middle,  and 
rounded,  and  a  little  contracted  near  the  superior  angle/*     Say,  1824. 

Length,  55  mm.;  height,  34  mm.;  diameter,  16  mm. 

Occurrence. — St.  Mary^s  Formation.     St.  Mary's  River  (quite  rare). 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Arc  A  (Scapharca)  idonea  Conrad. 
Plate  CVI,  Pigs.  1,  2. 

Area  idonea  Conrad,  1882,  FoBsil  Shells  of  the  Tertiary,  p.  16,  pi.  1,  fig.  5. 

Area  atillieidum   Conrad,   1882,  Fossil   Shells   of  the   Tertiary,  p.  15,  pi.  I,  flg.  8 

(young). 
Area  idonea  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  55,  pi.  xzix,  fig.  8. 
Area  stillieidum  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  55. 
Area  idonea  EmQions,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  285. 
Latiarca  idonea  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ziv,  p.  289. 
Scapharea  idonea  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  579. 
Scapharca  idonea  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  6. 
Area  {Latiarea  ?)   idonea  ?    Whitfield,   1894,  Mon.  zxiv,  U.  S.  Oeol.  Survey,  p.  47, 

pi.  vii,  tig.  1. 
Scapharea   (Scapharca)   idonea   Dall,  1898,  Trans.  Wagner   Free   Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  689. 

Description. — "Cordate,  inequivalve,  ventricose,  and  slightly  sinuous; 
ribs  about  25,  narrow  and  crenulated;  the  crenulations  most  distinct  on 
the  larger  valve ;  beaks  very  prominent  and  distant ;  area  with  undulated 
grooves;  hinge  with  the  series  of  teeth  contracted  in  the  center,  and  a 
little  decurved  at  the  ends."     Conrad,  1832. 

The  shell  is  thick  and  large  with  a  more  or  less  sharply  angular 
slope  from  the  beak  to  the  posterior  extremity  of  the  base.  Near  this 
angulation  the  ribs  of  both  valves  are  finely  striated.     The  more  angular 
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variety  resembles  A,  staminea,  its  probable  progenitor.  The  ribs  vary 
from  twenty-five  to  thirty-one,  twenty-eight  or  twenty-nine  being  quite 
common.  The  teeth  are  fine,  narrow,  close  set  and  tend  to  become  irregu- 
lar at  the  anterior  and  posterior  ends  of  the  dental  area. 

Length,  68  mm.;  height,  55  mm.;  diameter,  28  mm. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  Langley's  Bluff, 
St.  Mary's  Eiver. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Subgenus  NOETIA  Gray. 

Arca  (Noetia)  incile  Say 
Plate  CVI,  Figs.  3,  4. 

Area  incile  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  Ist  ser.,  p.  ia«,  pi.  x,  fig.  3. 
Arca  tjicile  Conrad,  1882,  Fossil  Shells  of  the  Tertiary,  p.  16,  pi.  ii,  tig.  1. 
Arca  incile  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  56,  pi.  xxix,  tig.  5. 
Arca  incile  Tuomey  and  Holmes,  1856,  Plciocene  Fossils  of  South  Carolina,  p.  85, 

pi.  xiv,  Hgs.  6,  7,  18. 
Arca  incile  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  284. 
Anamalocardia  incile  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  580. 
Anadara  incile  Meek,  1»64,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  6. 
Noetia  protexta  Conrad,  1876,  Rept.  N.  Car.  Geol.  Survey,  vol.  i,  app.  A,  p.  19,  pi. 

ill,  fig.  5  {fide  Dall). 
Arca  {Noetia)  incile  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci ,  vol.  ill,  pt.  iv,  p.  632. 

Description, — "  Shell  transversely  rhomboidal,  with  about  twenty- 
seven  ribs ;  anteri(jir  hinge  margin  compressed  and  angulated. 

"Disk  promineit  from  the  beaks  to  the  anterior  part  of  the  base :  ribs 
with  transverse  granules;  those  anterior  to  the  middle  alternating  with 
very  slender  and  but  little  prominent  lines,  and  with  a  groove  on  each : 
anterior  margin  longer  to  the  base  than  the  posterior  end,  and  contracted 
in  the  middle :  series  of  teeth  nearly  rectilinear,  entire ;  interval  between 
the  teeth  and  the  apices  with  a  few  transverse  lines  or  wrinkles ;  a  single 
oblique  groove  from  the  apex  to  a  little  before  the  middle,  and  six  or 
seven  narrow  ones  from  the  teeth  outwards  behind  the  apices :  heaJcs  placed 
very  far  backward :  inner  margin  crenated :  muscular  impressions  a  little 
elevated,  posterior  one  short:  basal  m^argin  not  parallel  with  the  hinge 
margin."     Say,'182-i:. 
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In  Say's  description  above  the  two  ends  have  been  transposed,  so  that 
for  anterior,  posterior,  before,  behind,  etc.,  read  the  opposite  term.  The 
\iery  anterior  position  of  the  beak,  the  longer  line  of  finer,  narrower  teeth 
and  smaller  size  of  the  shell  distinguish  it  from  A.  limula. 

Length,  40  mm.;  height,  2^  mm.;  diameter,  11  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Dover  Bridge 
(rare  and  small). 

Collection. — ^TJ.  S.  National  Museum. 

Subgenus  BARBATIA  (Gray)  Adams. 
Section  STRIA  RCA  Conrad. 

Arca  (Barbatia)  centenaria  Say. 
Plate  CVI,  Figs.  5,  6. 

Area  centenaria  Say,  1824,  Jonr.   Acad.   Nat.  Sci.  Phila.,  toL  iv,  1st  ser.,  p.  188, 

pL  X,  fl^.  2. 
Arca  centenaria  Conrad,  1832,  Fossil  Shells  of  the  Tertiary,  p.  16,  pi.  i,  tig.  4. 
Arca  centefiaria  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  55,  pi.  xxix,  fig.  4. 
Arca  centenaria  Tnomey  and  Holmes,  1856,  Pleiocene  Fossils  of  South  Carolina, 

p.  37,  pi.  xiv,  figs.  11,  12. 
Arca  centenaria  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  285,  fig.  205. 
Striarca  centenaria  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiy,  p.  580. 
Striarca  centenaria  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  6. 
Arca   {Striarca)  centenaria  Whitfield,   1894,   Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  42, 

pi.  vi,  fisrs.  6-7. 
Barbatia  {Striarca)  centenaria  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  Iv,  p.  628. 

Description. — "  Shell  transversely-oval,  subrhomboidal,  obtusely  con- 
tracted at  base,  with  numerous  alternate  longitudinal  striae. 

"Striae  from  one  hundred  to  one  hundred  and  eighty  and  more  in 
number;  disappearing  on  the  hinge  margin;  with  hardly  obvious  trans- 
verse minute  wrinkles,  and  larger,  remote,  irregular  ones  of  increment; 
beaks  but  little  prominent,  not  remote;  base  widely  but  not  deeply  con- 
tracted, nearly  parallel  with  the  hinge  margin;  anterior  and  posterior 
margins  obtusely  rounded;  series  of  teeth  rectilinear,  uninterrupted,  de- 
curved  at  the  tips ;  space  between  the  beaks  with  numerous  grooves  pro- 
ceeding from  the  teeth ;  inner  margin  not  very  distinctly  crenated ;  mus- 
cular impressions  elevated,  and  forming  a  broad  line  each  side,  from  the 
cavity  of  the  beak  to  the  margin.'*     Say,  18^4. 
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Length,  20  mm.;  height,  12  mm.;  diameter,  6  mm. 
The  Virginia  specimens  are  often  twice  these  dimensions  or  larger. 
Occurrence. — Choptank    Formation.     Jones    Wharf.     Bare    and 
small.     Calvert  Formation.     Church  Hill,  Fairhaven. 
Collection. — Maryland  Geological  Survey. 

Section  CALLOARCA  Gray. 

Arc  A  (Barbatia)  marylandica  Contad. 
Plate  CVI,  Fig.  7. 

Bysttoarea  marylandica  Conrad,  1840,  Fossils  of  the  Medial  Tertiary,  p.  54,  pi.  xxix, 

fig.  1. 
Barbatia  Marylandica  Conrad,  1868,  Froc.  Acad.  Nat.  Sci.  Phila.,  voL  zlv,  p.  .580. 

Barbatia  marylandica  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  6. 

Barbatia  Marylandica  Whitfield,  1894,  Mon.  xxiv,  U.  S.  Geol.  Survey,  p.  48,  pi.  vii, 

figs.  2-4. 
Barbatia  {Calloarca)  marylandica  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii, 

pt.  iv,  p.  628. 

Description. — "  Shell  oblong,  compressed,  thin,  with  very  numerous 
radiating  granulated  striae;  beaks  not  prominent;  base  much  contracted 
or  emarginate  anterior  to  the  middle;  posterior  side  dilated,  the  superior 
margin  very  oblique  and  emarginate;  extremity  angulated,  and  situated 
nearer  to  the  line  of  the  hinge  than  to  that  of  the  base;  cardinal  teeth 
minute,  except  toward  the  extremities  of  the  cardinal  line  where  they 
are  comparatively  very  large  and  oblique;  inner  margin  entire.''  Con- 
rad, 1840. 

It  may  be  readily  identified  by  its  general  shape,  or  when  found  in 
fragments,  as  is  usually  the  case,  by  the  granulations  of  the  strijB. 

Length,  30  mm.;  height,  27  mm. 

Occurrence. — Calvert  Formation.  "Cliffs  of  Calveri;''  (Conrad), 
3  miles  west  of  Centerville,  Plum  Point,  Centerville. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Section  GRANOARCA  Conrad. 

Arca  (Barbatia)  VTROiNiiE  Wagner. 
Plate  CVI,  Pig.  8. 

Area  Virginia  Wagner,  1889  ?— See  Dall,  below. 

Arca  Virginia  Bronn,  1848,  Hand.  Gescb.  Nat.,  Index  Pal.,  pt  i,  p.  99. 

Arca  virginicB  Bronn,  1849,  Hand.  Gescb.  Nat.,  Index  Pal.,  pt.  ii,  p.  288. 
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Area  Virginia  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  yoh  ▼,  pt.  ii,  p.  9,  pi.  1, 

fig.  8. 
Barbatia  (Oranoarca)  virginice  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  Tol.  iii, 

p.  627,  pi.  xxxii,  fig.  28. 

Description. — "Area  virginice  is  a  large,  solid,  elongated  shell,  equi valve 
but  very  inequilateral,  the  beaks  being  situated  near  the  anterior  fifth  of 
the  length,  low  and  prosogyrate,  distant  and  separated  by  a  wide  cardinal 
area  with  numerous  (nine)  slightly  angular  longitudinal  concentric 
grooves;  sculpture  of  about  twenty-five  strong  radial  ribs,  smaller  on  the 
posterior  dorsal  area,  somewhat  flattened,  and  on  the  posterior  part  with 
a  shallow,  wide  mesial  furrow,  hinge  line  \^  as  long  as  the  shell ;  teeth 
vertical,  in  two  series,  beginning  mesially  very  small,  distal ly  larger,  and 
with  a  tendency  to  break  up  or  become  irregular;  muscular  impressions 
deep ;  margin  fluted  in  harmony  with  the  ends  of  the  ribs.  .  ,  .  "  Dall, 
op.  cit.,  vol.  iii,  p.  628. 

Two  imperfect  and  much  worn  shells  from  the  St.  Mary's  River,  48 
and  34  mm.  in  length,  respectively,  probably  belong  to  this  species. 

Length,  83  mm. ;  height,  52  mm. ;  diameter,  42  mm. 

Occurrence. — St.  Mary's  FormatioV.     St.  Mary's  River. 

Collections. — Maryland  Geological  Survey,  Wagner  Free  Institute  of 
Science. 

Subfamily  PECTUNCULIN/E. 

Genus  GLYCYMERIS  Da  Costa. 

Glycymeris  parilis  (Conrad). 
Plate  CVII,  Figs.  1,  2. 

PeetuncultM  lentifomiiit  Conrad,  1S42,  Proc.  Nat.  Inst.,  BuU.  ii,  pp.  ISl,  188  (listed 

onlj). 
Not  PectunetduB  lentiformit  Conrad,  1887,  Fossil  Shells  of  the  Tertiary,  2nd.  Edit., 

p.  86. 
Pectuneulus  parilis  Conrad,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  806. 
Pectuneulus  parilit  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  64,  pi.  xxxyi, 

fig.  2. 
PeotnncHlnti  pariHi^kmndy  186X,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  xiv,  p.  580. 
PectunctUw  paHlU  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  5. 
Olycymeris  parilit  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  It,  p.  609. 

Description. — "Orbicular,  slightly  oblique;  height  and  length  equal; 
posterior  superior  margin  obliquely  subtruncated ;  ribs  defined  by  slightly 
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impressed  narrow  radii;  radiating  striae  minute  and  obsolete;  marginal 
teeth  prominent."     Conrad,  1843. 

This  is  the  common  species  of  the  Calvert  formation.  Conrad  has 
caused  some  confusion  by  listing  in  1842,  as  P.  lentiformis,  some  speci- 
mens from  the  Calvert  formation  at  Hance's  and  Wilkinson^s,  that  must 
have  been  the  then  undiscriminated  P.  parilis.  I  know  of  no  true 
P.  lentiformis  specimens  that  have  been  found  in  Maryland. 

Height,  90  mm.;  width,  88  mm.;  diameter,  23  mm. 

Occurrence, — St.  Mary  s  Formation.  St.  Mary's  Kiver  (Dall).  Cal- 
VERT  Formation.  Chesapeake  Beach,  3  miles  south  of  Chesapeake 
Beach,  Plum  Point,  Truman's  Wharf,  Church  Hill,  Wye  Mills,  Reed's, 
Tilghman's  Station,  Skipton  (Dall). 

The  St.  Mary's  River  reference  is  probably  a  mistake.  No  one  else 
has  listed  it  from  there.  Careful  search  has  failed  to  find  it  there,  and 
no  specimens  from  St.  Mary's  River  could  be  found  in  the  National  Mu- 
seum. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum, 
Cornell  University. 

Glycymeris  subovata  (Say). 
Plate  CVII,  Figs.  3,  4. 

Pectunculu8  sitbovatus  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  voL  iv,  let  Ber.,  p. 

140,  pi.  X,  fig.  4. 
Pectunculus  subwattut  Conrad,  1883,  Fossil  Shells  of  the  Tertiary,  p.  17,  pi.  x,  fig.  8. 
Fectuneulus  subovatus  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  62,  pi.  xxxiv, 

flg.  1. 
PectunculiM  subavattis  £mmoD8,  1858,  Kept.  N.  Car.  Geol.  Survey,  p.  286,  flg.  207. 
Pectunculus  subovatus  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  581. 
Fectuneulus  nubovatus  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  5. 
Olycinieris  Hubovata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  iv,  p.  611. 

Description, — "  Longitudinally  short  ovate,  with  about  thirty  longi- 
tudinal impressed  acute  lines,  the  intervals  a  little  convex. 

''Shell  increasing  in  width  by  a  slightly  curved  line  from  the  apex  to 
beyond  the  middle :  lateral  curvatures  equal :  apices  separate,  small,  cen- 
tral ;  intervening  space  with  but  little  obliquity  to  the  plane  of  the  shell, 
with  obsolete  angulated  lines:    teeth  forming  a  regularly  and  much 
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arcuated  series,  which  is  recti  linearly  truncated  above  so  as  to  leave  in 
that  part  a  mere  edentulous  elevated  line:  within  destitute  of  striae: 
margin  with  elevated  angular  lines:  exterior  surface  with  about  thirty 
longitudinal,  impressed,  acute  lines,  the  intervals  a  little  convex."  Say, 
1824. 

The  specimens  in  the  Philadelphia  Academy  of  Natural  Sciences 
labelled  "  Md."  are  similar  in  color  to  ones  from  the  Yorktown,  Va., 
region  and  have  material  between  the  teeth  and  in  some  holes  in  the  shell 
very  suggestive  of  the  same  locality.  I  very  much  doubt  their  having 
come  from  Maryland. 

Height,  33  mm. ;  width,  36  mm. ;  diameter,  11  mm.  This  is  less  than 
usual  size  as  found  in  Virginia  and  elsewhere. 

Occurrence, — Choptank  Formation.  Greensboro,  Davis's  Mill  on 
Choptank,  near  Skipton. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Superfamily  NUCULACEA. 
Family  LEDIDyt. 

Genus  LEDA  Schumacher. 
Leda  liciata  (Conrad). 

Plate  CYII,  Figs.  5,  6,  7,  8. 

N^icula  liciata  Conrad,  1843,  Proc.  Acad.  Nat.  Sci.  Pbila.,  toL  i,  p.  305. 
Nucula  liciata  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  04,  pi.  xxxTi,  lig.  3. 
Nueula  liciata  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xiv,  p.  581. 
Nttcula  liciata  Meek,  18(54,  Miocene  Checli  List,  Smith  Misc.  Coll.  (183),  p.  5. 
Leda  acrybia  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  iy,  p.  590. 
Ledaphalacra  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  It,  p.  592. 

Description. — "  Ovate-acute,  ventricose,  with  about  fifteen  concentric 
lamelliform  striae;  posterior  side  much  shorter  than  the  anterior;  anterior 
side  slightly  recurved,  with  an  oblique  slight  submarginal  furrow,  causing 
a  slight  emargination  of  the  base  near  the  extremity."     Conrad,  1843. 

The  above  is  Conrad's  original  description.  His  specimens  are  in  the 
Philadelphia  Academy  of  Natural  Sciences.  A  study  of  abundant  mate- 
rial shows  that  the  concentric  striae  vary  from  fifteen,  or  fewer,  to  well- 
nigh  thirty,  becoming  at  the  same  time  finer  and  more  indistinct  over 
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the  umbonal  slope  and  partially  or  entirely  obsolete  near  the  margin.  In 
other  specimens  a  larger  and  larger  portion  of  the  surface  in  this  way 
becomes  smooth,  until  they  finally  grade  over  into  perfectly  smooth  pol- 
ished forms.  One  having  but  a  few  valves  belonging  to  different  portions 
of  the  series  would  naturally  consider  them  distinct  species. 

Leda  acrybia  is  a  typical  L.  liciata  and  stands  at  one  end  of  the  series. 
L.  phalacra  is  one  of  the  intermediate  forms  with  the  striae  partially  obso- 
lete, while  L.  amydiu  is  the  smooth,  polished  variety  forming  the  other 
end  member  of  the  series.  It  has  not  been  practicable  to  separate  the  in- 
termediate forms  from  the  liciaia.  They  are  accordingly  grouped  to- 
gether, while  the  smooth  polished  end  member,  L.  amydra,  has  been  re- 
tained as  a  variety. 

Length,  10.5  mm. ;  height,  6.1  mm. ;  diameter,  2.5  mm. 

Occurrence. — Choptank  Formation*.  Greensboro.  Calvekt  For- 
mation. Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach,  Plum 
Point,  Truman's  Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Leda  liciata  var.  amydra  Dall. 
Plate  CVII,  Figs.  9, 10. 

Leda  amydra  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  toI.  iii,  pt.  iv,  pp.  591,  592. 

Description. — "  Shell  small,  smooth,  polished,  subequilateral,  moder- 
ately convex,  with  an  evenly  arcuate  base,  no  lunule,  and  the  escutcheon 
small,  narrow,  excavated,  bounded  outside  by  a  raised  line  beyond  which 
is  a  second  furrow  extending  nearly  to  the  end  of  the  rostrum ;  the  chon- 
drophore  is  small  and  deep-seated  with  about  a  dozen  small  teeth  on  each 
side  of  it;  the  rostrum  is  short,  rounded,  and  without  any  internal  par- 
tition .... 

"  This  shell  is  remarkably  like  a  small  Leda  from  the  Claiborne  sands 
which  I  have  without  a  name,  but  is  more  rounded  behind.  More  mate- 
rial is  needed  to  establish  its  exact  relations."     Dall,  1898. 

Dr.  Dall's  description  was  from  a  single  valve  found  at  Plum  Point. 
It  is  but  a  variety  of  L.  liciata  and  distinguished  from  the  other  members 
of  the  series  of  which  it  is  an  end  member,  by  its  smooth,  polished  surface. 
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Length,  11.5  mm. ;  height,  6  mm. ;   diameter,  2.3  mm. 
Occurrence. — Calvert  Formation.    Plum  Point. 
Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Leda  concentrica  (Say). 
Plate  CVIII,  Figs.  1,  2. 

NtAcula  concentrica  Say,  1824,  Jour.  Acad.  Nat.  Phlla.,  vol.  iv,  Ist  ser.,  p.  141. 
Nucula  concentrica  Say,  1831,  Amer.  Conch.,  pL  xii. 

yueula  concentrica  Conrad,  1845,  Fossils  of  the  Medial  Tertiary,  p.  57,  pi.  xxx,  fljr.  8. 
Nucula  chorea  Conrad,  184H,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  ili,  p.  24,  pi.  i,  fig.  4. 
Not    Yoldia  chorea   Conrad,   1860,   Jour.   Acad.   Nat.  Sci.  Phila.,  2nd   ser.,  vol.  iv, 

p.  295,  pi.  xlvii,  fig.  26;    nor   Conrad,    1863,   Proc.  Acad.  Nat.  Sci.  Phila.,  vol. 

xiv,  p.  .581 ;  nor  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  5. 
Nucula  concentrica  Conrad,  1868,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  581. 
Nucula  concentrica  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  ColL  (188),  p.  5. 
Leda  concentrica  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  588. 

Description. — "  Transversely  elongate-subovate,  rostrated,  concentri- 
cally striated. 

"  Shell  convex ;  rostrum  considerably  narrowed  towards  the  tip :  surface 
concentrically  striated  with  numerous,  regular,  equidistant,  rounded 
lines :  hecJcs  rather  behind  the  middle :  ligament  margin  a  little  concave : 
series  of  teeth  angulated  at  the  beaks .... 

"  The  regularly  striated  surface  gives  this  shell  a  very  pretty  appear- 
ance.    In  outline  it  has  some  resemblance  to  the  rostrata."     Say,  1824. 

Length,  6  mm.;  height,  4  mm.;  diameter,  1.1  mm. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  County  (Say) ; 
Pocomoke  City  at  a  depth  of  53  to  75  feet  in  a  well  boring  where  it  may 
be  later  than  Miocene. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Wagner  Free  Institute  of  Science. 

Genus  YOLDIA  Moller. 

YoLDiA  L^vis  (Say). 
Plate  CVIII,  Figs.  3,  4. 

Nucula  Uevis  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  1st  ser.,  p.  141,  pi.  x, 

flg.  5. 
Nucula  Icevia  Say,  1831,  Amer.  Conch.,  pi.  xii. 
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Nxicula  limatula  Conrad^  1845,  FoBsils  of  the  Medial  Tertiary,  pp.  57,  58,  pi.  xxx, 

fig.  4. 
Nucula  limatula  Tuomey  and  Holmes,  1856,  PleioceDe  FosbUs  of  Soatb  Carolina, 

p.  52,  pi.  xvii,  figs.  13-15  (not  of  Say). 
Toldia  IcevU  Conrad,  1863,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  581. 
Toldia  lanfia  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  5. 
Toldia  Icevis  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  Hi,  pt.  Iv,  p.  596. 

Description, — "  Transversely  elongate-subovate,  rostrated,  nearly 
smooth. 

"  Shell  compressed,  thin,  fragile,  polished,  smooth,  slightly  wrinkled 
toward  the  base;  beaks  nearly  central,  hardly  prominent  beyond  the  hinge 
margin,  rounded,  approximate;  series  of  teeth  subrectilinear,  a  little 
arcuated  behind;  teeth  prominent;  hinge  margin  exteriorly  both  before 
and  behind  the  beaks  rather  abruptly  compressed;  posterior  margin 
rounded ;  anterior  margin  somewhat  rostrated,  the  anterior  hinge  margin 
rectilinear,  very  little  reflected  at  tip ;  inner  margin  simple."     Say,  1824. 

This  species  has  often  been  confused  with  the  Pleistocene  and  Kecent 
Y.  limatula,  of  which  it  is  doubtless  the  ancestor.  "  It  differs  from  the 
latter  by  its  proportionally  larger  chondrophores,  smaller  and  more  nu- 
merous teeth,  somewhat  more  pointed  posterior  end  and  less  compressed 
escutcheon."    Dall. 

Casts  from  three  miles  north  of  Plum  Point  reach  a  very  large  size, 
being  5  cm.  in  length  and  2  cm.  in  height.  Specimens  from  other  places 
are  a  half  to  a  third  these  dimensions. 

Occurrence. — St.  Mary's  Formation.  Cove  Point,  St.  Mary's  River, 
Langle/s  Bluff.  Choptank  Formation.  Jones  Wharf,  Sand  Hill. 
Calvert  Formation.  Church  Hill,  Fairhaven,  Parker  Creek,  3  miles 
north  of  Plum  Point,  Lyon's  Creek,  White's  Landing. 

Collections, — Maryland  Geological  Sun^ey,  Johns  Hopkins  L^niversity, 
TJ.  S.  National  Museum. 

Family  NUCULlDyt. 

Genus  NUCULA  Lamarck. 

Nucula  proxima  Say. 
Plate  CVIII,  Figs.  5,  6. 

Nueula  obliqua  Say,  1820,  Amer.  Jour.  Sci.,  voL  ii,  p.  40;  not  of  Lamarck,  1819. 
ITueula  proxima  Say,  1822,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  ii,  lat  ser.,  p.  270 
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Nueula  proxima  Tnomey  and  Holmes,  1856,  Pleiocene  FosbIIb  of  South  CaroliDa, 

p.  58,  pi.  xvii,  figs.  7-9. 
yucula  proxima  Emmons,  1858,  Rept.  N.  Car.  Geol.  Sarvey,  p.  287,  fig.  308B. 
Nueula  proxima  Dall,  1889,  Bull,  xxxvil,  U.  S.  Nat.  Mns.,  p.  42,  pi.  lyi,  fig.  4. 
Nueula  proxima  Whitfield,   1894,  Mon.  xxiv,  U.  S.  Geol.  Sarvey,  p.  50,  pi.  vii,  figs. 

7-10. 
Nueula  proxima  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  !▼,  p.  574. 

Description. — **  Shell  subtriangular,  oblique,  concentrically  wrinkled, 
and  longitudinally  marked  with  numerous,  hardly  perceptible  Btrise ;  pos- 
terior margin  very  short  and  very  obtusely  rounded,  a  submarginal  im- 
pressed line;  anterior  margin  very  oblique  and  but  slightly  arcuated; 
umbo  placed  far  back;  within  perlaceous,  polished,  edge  strongly  crenated; 
teeth  of  the  hinge  robust,  the  posterior  series  very  distinct  and  regular. 

"  Very  much  resembles  N.  nuclevs,  but  is  proportionally  wider,  and  the 
posterior  series  of  teeth  is  more  regular  and  distinct.  It  may  possibly 
prove  to  be  only  a  variety,  when  numerous  specimens  are  carefully  exam- 
ined and  compared/^     Say,  1822. 

Those  from  Church  Hill  are  much  larger  than  those  from  the  other 
localities  given  below,  the  measurements  being :  length,  12  mm. ;  height, 
10.5  mm.;  diameter,  4  mm.;  and  length,  6.5  mm.;  height,  5.3  mm.; 
diameter,  2.1  mm.,  respectively. 

Occurrence. — Choptank  Formation.  Dover  Bridge,  Cordova.  Cal- 
vert Formation.  Church  Hill,  3  miles  west  of  Centerville,  Fairhaven, 
3  miles  south  of  Chesapeake  Beach,  Plum  Point,  Truman's  Wharf. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

NUCULA  SINARIA  Dall. 

Plate  CVIII,  Figs.  7,  8. 

Nueula  ainaria   Dall,  1898,   Trans.  Wagner   Free  Inst.  Sci.,  vol.  ill,  pt.  iv,  p.  575, 
pi.  xxxii,  fig.  7. 

Description. — "  Shell  small,  solid,  trigonal,  polished,  with  fine,  radial 
striae,  more  distinct  near  the  basal  margins,  and  faint,  concentric,  rather 
irregular  furrows,  obsolete  over  most  of  the  valve,  but  tending  to  be 
stronger  near  the  anterior  and  posterior  slopes;  here  and  there  one 
crosses  the  whole  shell  like  the  indication  of  a  resting  stage;  dorsal 
slopes  nearly  straight,  base  arcuate,  ends  rounded ;  lunule  absent,  escutch- 
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eons  impressed ;  striated,  the  margins  not  pouting  in  the  middle ;  beaks 
prominent,  obtuse ;  interior  brilliantly  pearly,  muscular  impressions  deep ; 
the  basal  margins  finely  crenulate ;  hinge  strong,  wide ;  the  ehondrophore 
oblique,  heavy;  anterior  teeth  wide,  strong,  about  seventeen,  }X)sterior 
about  seven.  .  .  . 

"  This  species  differs  from  the  preceding  [N,  chipolana]  by  its  more 
trigonal,  heavy,  and  pearly  shell,  its  wider  and  proportionately  heavier 
hinge,  and  its  impressed  instead  of  merely  flattened  escutcheon.  The 
Maryland  specimens  are  usually  larger  and  more  worn  than  the  types 
from  West  Florida;  both  retain  a  purplish  tint  in  their  nacre."  Dall, 
1898. 

Length,  4.75  mm.;  height,  4  mm.;  diameter,  2.5  mm.  (Dall). 

Occurrence, — St.  Mary's  Formation.  Cove  Point,  Langley's  Bluff, 
St.  Mary's  Eiver.     Choptank  Formation.     Jones  Wharf. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

NUCULA   TAPHRIA   Dall. 

Plate  CVIII,  Figs.  9,  10,  11. 

Nueula   taphria   Dall,  1898,  Trans.  Wagner  Free   Inat.  Sci.,  vol.  iii,  pt.  iv,  p.  576, 
pi.  xxxii,  flg.  14. 

Description, — "  Shell  small,  very  solid,  rounded  cuneiform,  with  few 
strong,  distant  concentric  grooves,  like  marks  of  resting  stages,  which 
extend  clear  over  the  shell,  otherwise  smooth;  beaks  prominent,  turgid; 
lunule  absent;  escutcheon  faintly  indicated;  posterior  end  subtruncate, 
anterior  produced  and  rounded,  base  moderately  arcuate ;  interior  hardly 
nacreous,  muscular  impressions  large  and  distinct;  basal  margins  entire; 
hinge  strong  and  heavy;  ehondrophore  wide,  distinct,  a  little  oblique; 
anterior  teeth  thirteen,  posterior  six  or  seven.  .  .  . 

"  This  interesting  species  is  related  to  the  recent  iV.  delphinodonta 
Mighels,  which  is  a  more  rounded  and  less  oblique  shell,  without  the 
strong  concentric  grooves  of  N.  taphria,"    Dall,  1898. 

Length,  2.9  mm.;  height,  2.25  mm.;  diameter,  1.5  mm.  (Dall). 

Occurrence, — St.  Mary's  Formation.  St.  Mary's  River.  Choptaxk 
Formation.    Jones  Wharf. 

Collections, — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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NUCULA  PRUNICOLA  Dall. 

Plate  CVIII,  Figs.  12,  13,  14. 

Nucula  prunicola  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  576, 
pi.  xxxii  fig.  9. 

Description, — "  Shell  small,  inflated,  polished,  very  inequilateral;  sur- 
face with  obsolete,  obscure  radial  striae,  strong  where  they  cross  between 
the  concentric  ridges  and  near  the  ventral  margin;  beaks,  dorsal  slopes, 
escutcheon,  and  the  posterior  two-thirds  of  the  sides  of  the  shell  smooth 
or  nearly  so ;  on  the  anterior  third  sculpture  of  moderately  elevated  con- 
centric lamellae  separated  by  wider  radially  grooved  interspaces;  these 
lamellae  break  oflE  abruptly  anteriorly,  and  posteriorlj  become  gradually 
obsolete  in  front  of  the  middle  of  the  shell;  they  are  strongest  in  front 
and  near  the  margin  ;^lunular  area  lanceolate,  large,  not  impressed, 
marked  by  the  cessation  of  the  lamellae;  escutcheon  roundly  cordate,  im- 
pressed; the  margins  pouting  in  the  middle;  there  is  no  circumscribing 
line;  beaks  turgid,  recurved;  interior  brilliantly  pearly,  the  basal  margin 
strongly  crenulate,  the  muscular  impressions  feeble;  base  arcuate,  ends 
rounded;  chondrophore  narrow,  not  prominent,  anteriorly  directed;  the 
anterior  line  of  teeth  long,  slightly  arched,  the  posterior  meeting  it  at 
nearly  a  right  angle,  short,  straight;  anterior  teeth  about  twenty;  poster- 
ior six  or  seven.  .  .  J'    Dall,  1898. 

This  species  may  be  readily  distinguished  by  the  concentric  ridges  or 
raised  lamellae  on  the  anterior  third  of  the  shell. 

Length,  6  mm. ;  height,  4.5  mm. ;  diameter,  3.7  mm. 

Occurrence. — Calvert  Formation.  Chesapeake  Beach,  3  miles 
south  of  Chesapeake  Beach,  Plum  Point. 

Collections. — Maryland  Geological  Survey.,  Johns  Hopkins  University, 
U.  S.  National  Museum. 
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MOLLUSCOIDEA. 

CLASS  BRACHIOPODA. 

Order  NEOTREMATA. 

Superfamily  DISCINACEA. 
Family  D1SCINID>E. 

Genus  DISCINISCA  Dall. 

DisoiNiscA  LUGUBRis  (Conrad). 
Plate  CIX,  Figs,  la,  lb,  2a,  2b,  3. 

CaptUiu  lugubria  Conrad)  1884,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  Tii,  Ist  ser.,  p.  148. 
Orbicula  lugubris  Hodge,  1841,  Amer.  Jour.  Sci.,  vol.  xli,  p.  844. 
Orbicula  lugubris  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull.  11,  pp.  182,  188,  185. 
Orbicula  lugubris  Conrad,  1845,  Fossils   of   the   Medial   Tertiary,  No.  8,  p.  75,  pi. 

xliil,  fig.  2. 
Orbicula  lugubris  var.  A  Conrad,  1845,  Fossils  of  the  Medial  Tertiarj',  No.  8,  p.  75. 
Orbicula  multilineata   Conrad,  1845,  Fossils   of   the   Medial   Tertiary,  No.  8,  p.  75, 

pi.  xlili,  lig.  8. 
Capulus  lugubris  H.  C.  Lea,  1845,  Trans.  Amer.  Phllos.  Soc,  vol.  ir,  p.  280. 
Orbicula  lugubris  Tuomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  Carolina, 

p.  17,  pi.  V,  fig.  1. 
Orbicula  multilineata  Tuomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  Caro- 
lina, p.  18,  pi.  V,  fig.  2. 
Orbicula  lugubris  Emmons,  1858,  Rept.  N.  Car.  Geol.  Survey,  p.  274,  fig.  187. 
Orbicula  lugubris  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  582. 
Orbicula  multilineata  Conrad,  1862,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xiv,  p.  582. 
Biscina  lugubris  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  3. 
Discina  multilineata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  8. 
Discina  lugubris  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xiv,  p.  21. 
Discina  ^*  acetabula"*^  [misprint  for  lugubris]  Harris,  1893,  Amer.  Jour.  Sci.,  ser.  iii, 

vol.  xiv,  p.  25. 
Discina   lugubris   Whitfield,   1894,  Mon.  xxiv,   U.  S.  Geol.  Survey,  p.  28,  pi.  i,  figs. 

1-3. 
Discinisca  lugubris  Schuchert,  1897,  Bull.  87,  U.  S.  Geol.  Survey,  p.  219. 
Discinisca  multilineata  Schuchert,  1897,  Bull.  87,  U.  S.  Geol.  Survey,  p.  219. 
Discinisca  lugubris   Dall,   1898,   Trans.  Wagner  Free   Inst.   Sci.,  vol.  v,  p.  9,  pi.  i, 

fig.  2,  A,  B. 
Discinisca  lugubHs  Dall,  1908,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pi.  vi,  p.  1584, 

pi.  Ixiii,  fig.  18. 

Description. — "Shell  irregular,  suboval,  depressed,  laminated;  with 
radiating  crenulating  striae;  apex  slightly  prominent;  nearly  terminal. 
Length,  half  an  inch.^^     Conrad,  1834. 
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"  Suborbicular,  irregular,  with  radiating  rugose  lines,  obsolete  or 
wanting  except  on  the  space  anterior  to  the  apex,  where  they  are  distinct. 

"Yar,  A.  Apex  remote  from  the  margin;  lines  distinct  over  the  whole 
disk,  and  reticulated  by  fine  wrinkles."    Conrad,  1845. 

"  Suboval,  compressed ;  surface  uneven,  with  radiating  rugose  closely- 
arranged  lines."    Conrad,  1845.    (Description  of  Orbicula  muUilineata,) 

Dorsal  valve  subcircular  to  oval,  usually  deep  but  sometimes  almost 
flat;  substance  comaceous,  thick;  apex  prominent,  varying  in  position 
from  terminal  to  very  slightly  eccentric,  nearer  the  center  in  the  thinner, 
flatter,  more  nearly  circular  valves;  external  surface  with  very  distinct 
concentric  lines  of  growth,  and  with  very  variable  radiating  vermicular 
threads  which  are  often  obsolete  on  part  or  all  of  the  valve;  muscular 
scars  very  prominent;  anterior  scars  large,  elongate,  not  varying  much 
m  width  from  one  end  to  the  other,  nearest  together  at  the  center  of  the 
valve,  increasing  in  distance  posteriorly;  posterior  scars  small,  distant, 
very  prominent,  somewhat  elevated :  ventral  valve  thin,  flat  or  shaped  by 
the  surface  to  which  it  adheres;  septum  small,  narrow,  elevated;  longi- 
tudinal fissure  small,  broad. 

Dorsal  valves  are  very  abundant  as  their  composition  makes  them  more 
easily  preserved  than  any  other  species  in  this  fauna.  Ventral  valves 
are,  however,  very  rare.  They  are  so  thin  that  they  are  never  preserved, 
except  when  they  have  remained  attached  to  some  foreign  object  with  the 
dorsal  valve  still  in  position.  The  ventral  valve  here  figured,  which  is 
apparently  the  only  one  which  has  been  found  in  Maryland,  was  attached 
to  the  exterior  of  a  large  Ecphora  qvudricostaia. 

There  is  great  variation  within  this  species  due  chiefly  to  the  object 
of  attachment  and  other  conditions  of  environment.  In  addition  to  the 
typical  form  which  was  described  from  Stow  Creek,  New  Jersey,  and 
which  was  characterized  by  having  semiobsolete  radiating  lines  and  a 
marginal  apex,  Conrad  recognized  an  unnamed  variety,  from  St.  Mary's 
county  (probably  from  Jones  Wharf),  which  had  a  subcentral  apex  and 
distinct  radiating  lines,  and  a  supposedly  distinct  species  muUilineata 
which  had  a  depressed  dorsal  valve  with  a  subcentral  apex  and  very 
rugose  radiating  sculpture. 

Ae  has  already  been  pointed  out,  the  thickness  of  the  shell  and  the 
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depth  of  the  valve  increase,  while  the  amount  of  sculpture  decreases  with 
the  eccentricity  of  the  apex.  There  is  such  complete  gradation  through- 
out the  series  that  the  separation  of  two  species  seems  impossible.  The 
individuals  from  the  Calvert  formation  appear  to  be  almost  or  quite 
restricted  to  the  typical  form.  In  the  Choptank  formation  where  the 
species  attains  its  maximum  development  there  is  extreme  variation  in 
form.  The  St.  Mary^s  formation  has  yielded  few  specimens.  It  will  be 
in  material  from  this  formation,  and  probably  in  Virginia  or  the 
Carolinas,  that  multilineata  will,  if  ever,  be  recognized  as  a  valid  species. 

Length,  25  mm.;  width,  25  mm.;  height,  6.5  mm. 

Occurrence, — St.  Mary's  Formation.  Cove  Point,  near  Great  Mills. 
Choptank  Formation.  Jones  Wharf,  Governor  Run,  2  miles  south  of 
Governor  Run,  Pawpaw  Point,  Turner,  St.  Leonard  Creek,  Trappe 
Landing,  Dover  Bridge,  Cordova,  Peach  Blossom  Creek.  Calvert  For- 
mation. Chesapeake  Beach,  3  miles  south  of  Chesapeake  Beach,  Tru- 
man's Wharf,  Lyon's  Creek,  Fairhaven. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
TJ.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences, 
Cornell  University. 

Class  dRYOZOA  Ehrenberg. 

Order  CYCLOSTOMATA  Busk. 
Family  IDMONEID/E  Busk. 

Genus  IDMONEA  Lamouroux. 

1dmonea(?)  expansa  n.  sp. 

Plate  CIX,  Figs.  G,  7,  8. 

Description. — Zoarium  adnate,  beginning  with  a  single  zooecium  to 
which  others  are  added  rapidly  until  an  irregular  flabellate  expansion  is 
produced  that  with  further  growth  becomes  more  or  less  lobate.  In  the 
older  examples  the  lobes  are  seen  to  be  due  to  the  development  of  the 
zooecia  in  systems  composed  of  two  pinnate  series  of  transverse  rows 
springing  alternately  from  the  opposite  sides  of  a  zigzag  or  wavy  median 
line.    In  the  rows  tho  zooecial  aperiures,  which  are  rounded  quadrate  in 
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shape  and  elevated,  are  in  contact,  with  four  to  six  in  each  row  and  this 
greater  number  in  about  0.8  mm.  The  furrows  between  the  rows  of 
apertures  are  often  irregular,  and  where  this  is  the  case  the  rows  them- 
selves are  not  continuous.  When  the  arrangement  is  normal  the  average 
width  of  the  furrows  is  a  little  less  than  that  of  the  rows  of  apertures, 
allowing  about  four  of  the  latter  to  come  within  the  space  of  1.0  mm. 
The  growing  margins  of  the  expansions  are  occupied  by  numerous  crowded 
angular  cells,  decreasing  in  size  toward  the  extreme  edge.  Zooecial  walls 
minutely  porous. 

Young  zoaria  have  the  aspect  of  a  short-celled  Tuhulipora,  but  we 
believe  the  pinnate  arrangement  of  the  zocBcia  shown  in  maturer  examples 
is  a  surer  indication  of  the  true  affinities  of  the  species.  Compared  with 
other  species  of  Idmonea  we  know  of  none  having  anything  like  a  flabel- 
late  zoarium,  all  being  strictly  ramose. 

Pergens*  retains  d'Orbigny^s  Reptotubigera,  1852,  for  the  adnate 
section  of  the  genus  Idmonea  as  currently  understood,  but  since  Lamou- 
roux^s  type  of  Idmonea  (I.  triquetra  Lamx.,  1821)  is  also  the  type  of 
Reptotubigera,  it  seems  to  us  d'Orbign/s  name  has  absolutely  no  claim 
to  recognition.  Besides  the  separation  of  Idmonea  into  two  genera,  the 
one  comprising  adnate  forms  the  other  erect,  seems  .to  find  no  sufficient 
justification  in  either  nature  or  convenience. 

Occurrence. — St.  Mary's  Formation.  Cove  Point  (on  P eaten  madi- 
sonius). 

Collection. — Maryland  Geological  Survey. 

Genus  CRISINA  d'Orbigny. 

It  seems  to  us  there  should  be  no  question  of  the  desirability  of  this 
generic  or  subgeneric  division.  It  is  certainly  convenient  and  as  natural 
as  the  difficulties  of  a  genetic  classification  of  the  Cyclostomata  will 
permit.  As  we  see  it,  precisely  the  same  kind  of  diflference  separates 
Grisina  from  Idmonea  as  that  which  distinguishes  Truncatula  Hagenow 
from  Osculipora  d'Orbigny,  Plethopora  Hag.  from  Cyrtopora  Hag., 
Unicytis  d'Orb.  from  Frondipora  Imperato,  and  Corymbosa  Michelin 
from  Fasciculipora  d*Orb. 

1  Reyision  des  Bryozoaires  du  Cretac6  figur^B  par  d^Orbigoy,  Bull.  Soc.  Bel&re  de 
Q6o\.,  1890,  p.  83S-340. 
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Crisina  striatopora  n.  sp. 
•Plate  CXVII,  Figs.  1,  2,  3,  4. 

Description. — Zoarium  erect,  ramose,  probably  not  exceeding  1  cm.  in 
height,  dividing  dichotomously  at  intervals  of  about  1.5  mm. ;  branches 
siibovate  in  cross-section,  thickest,  uniformly  convex  and  traversed  longi- 
tudinally by  from  sixteen  to  twenty  punctate  striae  on  the  reverse  side, 
narrower  and  carrying  alternating  series  of  zooecial  apertures  on  the 
obverse  side.  Zooecial  apertures  rarely  three  usually  four  in  each  series, 
in  contact  laterally,  the  inner  one  of  each  series  largest,  most  prominent, 
and  subcircular,  the  outer  one  smallest,  drawn  out  distally  and  apparently 
grading  into  the  pores  lying  between  the  longitudinal  ridges  of  the 
reverse  side.  Series  of  zooecia  curving  first  forward  then  slightly  back- 
ward, separated  by  a  deep  interspace  averaging  about  0.2  mm.  in  width ; 
about  five  rows  in  2.0  mm.  Over  the  basal  part  of  the  zoarium  the 
zooecial  apertures  are  covered  one  after  the  other  by  the  growth  of  the 
striato-punctate  dorsal  integument. 

This  handsome  species  is  readily  distinguished  from  all  others  known 
to  us  having  the  character  of  Crisina,  by  the  frequent  dichotomization 
of  the  branches.  Differences  in  cross-sections  of  the  branches  and  in 
other  respects  also  are  to  be  observed .  when  compared  with  most  of  the 
species. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

Family  FASCIGERIDy^. 

Genus  THEONOA  Lamouroux. 

Theonoa  glomerata  n.  sp. 

Plate  CIX,  Figs.  4a,  4b,  4c,  5a,  5b. 

Description. — Zoarium  cake-shaped  when  young  and  growing  irregular 
with  age,  the  under  side  covered  with  a  concentrically  wrinkled  epitheca, 
the  upper  side  with  short  or  broken  irregularly  arranged  celluliferous 
ridges  separated  by  deep  interspaces.  Eidges  abruptly  elevated,  their 
flattened  summits  usually  exhibiting  a  double  row  of  subangular  zooecial 
apertures.    Here  and  there,  probably  through  confluence  of  two  or  more 
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ridges^  considerable  clusters  of  apertures  occur,  while  other  groups  may 
uot  contain  more  than  three  or  four  cells.  Occasionally  an  irregular 
radial  arrangement  of  the  ridges  is  apparent.  About  four  zooecial  aper- 
tures in  1.0  mm. 

The  ridges  or  as  they  may  be  more  appropriately  called,  the  elevated 
bundles  of  zooecial  apertures,  are  smaller  and  more  interrupted,  and  the 
deep  interspaces  relatively  greater  than  in  any  other  species  of  Theonoa 
known  to  us.  Excepting  that  the  radial  arrangement  of  the  ridges  is 
much  less  apparent  and  the  zoarium  thicker,  T.  glomerata  presents  con- 
siderable resemblance  to  Eololophos  terquemi  (Haime)  Gregory,  and  it 
would  not  require  any  very  essential  modification  of  Gregory^s  proposed 
genus  to  receive  it.  But  as  there  is  some  question  in  our  minds  as  to  the 
necessity  of  Eololophos  and  less  doubt  concerning  the  intimate  relations 
of  our  species  to  Theonoa  we  have  thought  it  better,  for  the  present  at 
least,  to  place  it  into  the  old  genus  rather  than  to  modify  the  new  genus 
in  a  direction  probably  not  acceptable  to  its  founder. 

Occurrence. — St.  Mary^s  Formation.    St.  Marv's  River. 

Collection. — ^Maryland  Geological  Survey. 

Order  CHILOSTOMATA  Busk. 
Family  MEMBRANIPORIDiC. 

Genus  MEMBRANIPORA  Blainville. 

Membranipora  oblonoula  n.  sp. 

Plate  CX,  Pigs.  2,  3,  4,  5. 

» 

Description. — Zoarium  incrusting,  forming  delicate  expansions  often 
of  considerable  extent  over  shells  of  moUusca  and  other  foreign  objects; 
occasionally  in  superimposed  layers.  Zooecial  apertures  arranged  in 
longitudinal  series,  usually  elongate,  occupying  the  entire  opesium,  the 
length  often  nearly  or  quite  twice  the  width;  when  normally  developed, 
elongate,  ovate  or  subquadrate  but  contingencies  of  growth  and  develop- 
ment cause  many  variations  without,  however,  ever  seriously  affecting  the 
general  plan  of  the  specific  characteristics;  measuring  longitudinally  10 
or  11  in  5  mm.,  transversely  the  average  is  about  10  in  3  mm.  Wall  vary- 
ing in  thickness,  usually  about  two-thirds  the  width  of  the  opesium,  rarely 
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less,  and  often  much  thicker,  the  extremes  observed  being  shown  in  the 
illustrations;  surface  of  wall  with  delicate  transverse  striae,  usually 
sharply  rounded  or  angular  in  the  middle,  but  when  very  wide  the  median 
line  is  depressed.  Numerous  thin  spines  project  from  the  walls  into  the 
apertures  but  they  are  usually  confined  to  the  posterior  half  or  two-thirds 
of  the  opening. 

This  extremely  abundant  and  despite  its  variations,  really  very  con- 
stant species  apparently  belongs  to  the  group  of  M,  membranacea,  which 
is  characterized  bv  the  absence  of  both  avicularia  and  ovicells.  It  has 
close  relations  to  several  European  Tertiary  and  to  certain  living  species, 
but  does  not  appear  to  be  identical  with  any  of  the  described  forms. 
Whatever  rank  it  may  be  given  when  the  Membraniporid^  are  finally 
revised,  its  importance  as  a  highly  characteristic  species  of  the  American 
Miocene  demands  recognition.  There  is  no  associated  species  with  which 
it  might  be  confounded. 

Canu  *  erects  a  new  genus  for  the  reception  of  M.  membranacea  L.  with 
which  as  above  indicated  we  believe  the  affinities  of  M.  oblongula  lie.  We 
have  not  thought  it  wise,  however,  to  employ  the  new  genus  until  our 
studies  of  the  whole  family  arrive  at  a  stage  where  we  have  confidence  in 
the  generic  grouping. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Peach  Blossom 
Creek,  Greensboro,  Dover  Bridge,  Governor  Run.  Calvert  Formation. 
Plum  Point,  Reed^s,  Chesapeake  Beach. 

Collections, — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Membranipora  fossultpera  n.  sp. 

Plate  CX,  Fig.  1. 

Description. — ^Zoarium  forming  a  thin  expansion  upon  foreign  bodies. 
Zocecia  oblong,  subquadrate,  sometimes  obscurely  hexagonal,  arranged 
in  regular  longitudinal  and  diagonally  intersecting  rows,  with  about  11 
in  5  mm.,  measuring  lengthwise,  9  to  10  in  3  mm.,  diagonally,  and  11  to 
13  of  the  longitudinal  rows  in  3  mm.  Opesium  elongate  oval,  generally 
about  twice  as  long  as  wide.    Walls  nearly  always  a  little  less  than  half 

'  Bull.  Soc.  G6ol.  de  Franoe,  Srd  ser.,  xxvili,  p.  848,  where  the  spelling  is  Nistchina 
and  p.  880  as  yiehtina  although  the  genus  la  presumably  named  after  Nitsche. 
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the  width  of  the  opesiiim,  with  a  median  channel,  the  ring-like  elevation 
enclosing  the  opesinm  uniformly  elevated  except  across  the  anterior  end 
where  it  is  higher  and  obliquely  arched  and  elevated  beneath,  probably 
to  form  a  cover  for  an  ocecium,  and  is  usually  surmounted  by  a  transverse 
rib  terminating  at  each  end  in  a  small  rounded  prominence.  Earely  the 
space  of  an  ordinary  zooecium  is  taken  up  by  a  cell  having  a  thicker  wall 
and  a  smaller  aperture  varying  from  elongate  to  nearly  circular,  while 
in  one  instance,  a  small  cell  with  an  oblique  opening,  narrowed  distally, 
is  wedged  in  between  three  zooecia. 

This  species  probably  belongs  to  the  group  of  M.  corbula  as  defined  by 
Waters.  Compared  with  described  fossil  species  M.  fenestraia  Reuss, 
from  the  Miocene  of  Austria,  seems  the  nearest.  However,  there  are 
good  specific  distinctions  between  them,  the  shape  of  the  zooecia  being 
somewhat  different,  and  the  transverse  depressed  line  between  their  ends 
deeper  and  the  ovicells  less  exsert  in  the  Maryland  species. 

Occurrence. — Calvert  Formation.    Reed's. 

Collection. — Maryland  Geological  Survey. 

Membranipora  caminosa  n.  sp. 
Plate  CXI,  Figs.  3,  4. 

Description. — Zoarium'  adnate,  forming  a  thin,  single  sheet  of  indefi- 
nite extent.  Zooecia  arranged  quincuncially,  6^  measuring  longitudinally 
and  7i  to  8^  diagonally,  in  3  mm.  Opesia  subcircular,  separated  by  one- 
half  to  two-thirds  their  diameter;  when  the  ooecium  is  wanting,  a  rim- 
like border  encloses  the  anterior  half  of  the  opening.  Ooecia  very  high, 
with  a  rib  across  the  top,  and  just  in  front  of  the  latter  a  prominent 
chimney-like  tube  or  hollow  spine  projecting  obliquely  over  the  zooecium 
next  above.  When  the  ooecium  is  broken  away  a  semi-ovate  or  qua- 
drangular concave  space  is  uncovered  between  the  ends  of  following 
zooecia.  The  hollow  tubule  behind  the  zooecial  aperture  is  always  present 
but  it  is  usually  worn  down  so  as  to  appear  as  merely  a  thick-rimmed 
pore.  Where  the  zooecial  arrangement  is  irregular  or  changed,  a  second, 
or  even  a  third  tubule,  each  directed  forward,  may  occur  between  three 
zooecia. 

This  species  has  a  rather  peculiar  aspect,  and  we  are  at  a  loss  to  point 
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out  its  more  intimate  alliances.  Possibly  it  may  fall  under  Cannes  sub- 
genus Rhynchotella,  hut  not  without  considerable  modification  of  his 
definition.  An  undescribed  species  occurring  in  the  Cretaceous  of  N"ew 
Jersey  is  nearer  than  any  other  known  to  us. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection, — Maryland  Geological  Survey. 

Membranipora  germana  n.  sp. 

Plate  CXI,  Figs.  8,  9. 

Description, — Zoarium  forming  a  delicate  crust  upon  foreign  bodies, 
the  largest  seen  being  less  than  1  cm.  in  diameter.  Zooecia  shallow, 
arranged  in  curved  radiating  lines  in  which  about  6  occur  in  3  mm.; 
measuring  transversely,  11  to  12  of  the  rows  in  the  same  space.  Opesia 
large,  more  or  less  elongate-ovate,  the  length  and  width  usually  as  3  is 
to  2,  separated  laterally  from  their  neighbors  by  about  half  their  width , 
enclosed  by  a  ring-like  thickening  formed  by  a  furrow  separating  adjoin- 
ing zooecia.  At  somewhat  irregular  intervals,  the  interzooecial  space 
widens  and  is  occupied  by  a  rounded  cell  that  may  have  lodged  some  kind 
of  avicularium.  These  cells  vary  greatly  in  size  but  are  always  consider- 
ably smaller  than  the  true  zooecia.  Occasionally  the  front  margin  of 
the  zooecium  is  more  elevated  than  the  rest  of  the  circumference.  No 
ovicells  observed. 

This  species  is  probably  closely  related  to  M.plebeia  Gabb  and  Horn 
from  the  Cretaceous  of  New  Jersey,  the  two  having  zooecia  very  similar 
in  shape  and  size  but  the  older  species  exhibits  a  well  marked  difference 
in  its  numerous  and  equal  sized  interzooecial  pores  (  ?  avicularia) .  There 
are  several  European  fossil  species  and  living  forms  with  which  it  might 
be  compared  but  none  matches  it  exactly. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank 
Formation.    Dover  Bridge. 

Collection. — ^Maryland  Geological  Survey. 

Membranipora  parvula  n.  sp. 
Plate  CXI,  Figs.  1,  2. 

Description. — In  its  general  zoarial  and  zooecial  characters  this  species 
resembles  M.  germana  and  M.  plebeia  Gabb  and  Horn,  but  it  is  readily 
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distinguished  by  the  smaller  size  and  less  elongate  form  of  its  zooecia. 
The  walls  also  are  relatively  thicker  while  the  longitudinal  arrangement 
of  the  zocecia  is  more  pronounced.  Measuring  longitudinally,  8  zooecia 
occur  in  3  mm.  and  transversely  12  may  be  counted  in  the  same  space. 

Occurrence. — Calvert  Formation.    Eeed^s. 

Collection. — ^Maryland  Geological  Survey. 

Membranipora  bifoliata  n.  sp. 
Plate  CXII,  Figs.  2,  3,  4. 

Description. — Zoarium  forming  small,  bifoliate,  undulating  fronds, 
the  two  halves  of  which  separate  readily.  Zooecia  squarish-hexagonal  on 
the  front  face,  oblong-quadrate  on  the  basal  or  inner  side  where  the 
slightly  curved  end-walls  show  through  the  longitudinally  fluted  basal 
lamina,  and  where  the  ratio  of  length  and  breadth  of  the  under  side  of 
the  zooecia  varies  from  3  to  2  to  4  to  2,  respectively;  arranged  in  longi- 
tudinal and  diagonally  intersecting  rows,  of  which  the  former  are  the 
more  conspicuous  and  regular.  Measuring  longitudinally  about  six 
zooecia,  rarely  only  five,  occur  in  3  mm.;  diagonally  six  or  seven  and 
transversely  eight  or  nine  may  be  counted  in  the  same  distance.  Opesia 
large,  usually  varying  from  narrow  to  broad-ovate,  rarely  subcircular. 
Walls  nearly  equally  thick  all  around,  usually  with  a  narrow  median 
furrow,  and  the  apertural  rims  finely  granulose  or  transversely  striated, 
the  striae  becoming  stronger  and  the  median  furrow  obscure  with  age. 
One  or  two  small  pits,  with  their  mouths  directed  obliquely  forward, 
generally  present  in  the  posterior  angle  or  angles  of  each  zooecium. 
Occasionally  a  small  node  is  associated  with  these  pits  or  may  take  the 
place  of  one.    No  ovicells  nor  avicularia  observed. 

Of  American  fossil  species  the  only  one  that  may  be  considered  as  at 
all  related  is  the  M.  rimulata  Ulrich,  from  the  Eocene  at  Upper  Marl- 
boro, Md.  In  that  species,  however,  the  zooecia  are  more  hexagonal  and 
the  zoarium  adnate  and  not  erect  and  bifoliate.  It  also  has  large  vicar- 
ious avicularia  of  which  no  trace  has  been  discovered  in  M.  hifoliata. 

Three  of  d'Orbigny^s  Cretaceous  Biflustras,  B.  emarginata,  B.  papy- 
racea  and  B.  cyclopora,  the  first  two  of  which  Canu  identifies  with 
d'Orbigny*s  B.  ovalis,  are  perhaps  closely  related  to  our  species,  but  we 
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are  satisfied  that  the  latter  is  not  strictly  identical  with  any.  Eeuss' 
M.  suhtUimargo,  as  figured,  also  shows  resemblances,  but  as  that  species 
has  been  compared  by  competent  observers  with  M.  lacroixii,  to  which 
M,  hifoliata  certainly  is  not  related,  we  have  no  doubt  of  its  specific 
distinction. 

Occurrence, — Choptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

Membranipora  nitidula  n.  sp. 
Plate  CXTI,  Fig.  1. 

Description, — Zoarium  apparently  erect,  bifoliate.  Zooecia  oblong, 
subquadrate,  the  length  twice  the  width,  arranged  rather  regularly  in 
longitudinal  and  diagonally  intersecting  series,  rarely  four,  usually  five 
in  three  mm.  lengthwise,  about  seven  diagonally,  and  ten  or  eleven  trans- 
versely in  the  same  space.  Opesia  elongate-elliptical,  separated  trans- 
versely by  an  obtusely  ridge-shaped  wall  generally  equalling  about  half 
their  width;  longitudinal  interspaces  about  twice  as  great  as  the  trans- 
verse, medially  ridged  with  a  crescentic  ovicellar  excavation  below 
(i.  e.  in  front  of  each  opesium)  and  usually  a  small  pore-like  depression 
at  each  end  of  the  ridge.  Very  minute  spines  or  granules  on  inner  slope 
of  walls. 

This  species  resembles  several  of  d^Orbigny^s  Cretaceous  Biflustras, 
especially  B,  prolifica,  which  Canu,  in  his  revision  of  d'Orbigny's 
Chilostomata,  unites,  together  with  several  other  forms  that  also  look 
very  diflEerent  in  d^Orbigny^s  figures,  with  M,  (Biflustra)  lachrymopoi-a 
(d^Orb.).  In  this  case,  at  least,  we  believe  Canu  has  gone  too  far  in  his 
zealous  endeavor  to  reduce  the  Cretaceous  bryozoa  to  reasonable  specific 
limits  for  we  can  neither  believe  that  any  species  can  exhibit  the  degree 
of  variability  indicated  by  him  for  il/.  lachrymopora  nor  that  d^Orbigny's 
illustrations  are  so  utterly  unreliable.  As  figured  by  Canu,  M.  lachry- 
mopora differs  decidedly  in  the  character  of  its  longitudinal  interspaces 
from  M.  nitidula,  and  as  we  have  found  no  other  that  matches  the  Mary- 
land species  any  better,  we  have  been  obliged  to  propose  the  above  new 
name  for  it. 

Occurrence, — Choptank  Formation.    Pawpaw  Point. 

Collection, — Maryland  Geological  Survey. 
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Membranipora  fistula  n.  sp. 
Plate  CXII,  Fig.  5. 

Description. — Zoarium  so  far  as  observed  forming  small,  hollow,  sub- 
cylindrical  stems,  about  1.5  mm.  in  diameter,  composed  of  twelve  to 
fifteen  longitudinal  rows  of  zooecia.  Walls  about  as  wide  as  the  zocecial 
openings,  obtusely  carinate,  the  carinaB  between  the  ends  of  the  cells 
high  and  bent  forward  so  as  to  impart  a  slightly  imbricating  appearance 
to  successive  cells.  Opesial  opening  elongate  elliptical;  immediately 
behind  it  a  minute  pore  is  occasionally  noticeable.  Measuring  longitu- 
dinally about  8  zooecia  in  5.0  mm.  No  avicularian  nor  vibracular  cells 
observed. 

Though  numerous  allied  species,  chiefly  among  those  assuming  the 
bifoliate  mode  of  growth,  are  known,  none  is  sufficiently  close  to  cause 
us  to  think  that  M.  fistula  may  be  but  another  zoarial  phase  of  it.  For 
the  present  then  we  consider  ourselves  justified  in  proposing  a  new  name 
and  further  in  assuming  that  the  zoarial  characters  above  described  are 
normal  for  the  species.  The  cylindrical  stems  of  Flustrellaria  texturata 
Keuss,  from  the  Miocene  of  Austria  are  very  similar,  the  principal  differ- 
ences being  that  their  apertures  are  shorter  and  rounder.  With  a  large 
series  of  specimens  M.  fistula  may  prove  to  be  but  a  variety. 

Occurrence. — St.  Mary^s  Formation.    St.  Mary^s  River. 

Collection. — Maryland  Geological  Survey. 

Genus  AMPHIBLESTRUM  Gray. 

Amphiblestrum  constrictum  n.  sp. 

Plate  CXV,  Figs.  6,  7. 

Description. — Zoarium  forming  crusts  of  small  extent  upon  shells,  the 
types  growing  on  a  Pecien.  Zooecia  arranged  in  rather  irregular  rows, 
6  to  8  in  3  mm.  Aperture  subovate,  more  or  less  constricted  in  front 
of  the  midlength,  enclosed  a  sloping  and  finely  striated  border, 
widest  posteriorly.  Frontal  lamina  very  little  developed  forming 
the  sloping  and  transversely  striated  border  just  mentioned. 
Ovicells  abundant,  large,  moderately  convex,  the  middle  portion  distin- 
guished by  being  minutely  pitted  or  porous.     Avicularia  of  moderate 
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size,  usually  one,  rarely  two  to  each  zooecium,  of  the  same  type  as  in 
A.  flemingi  but  with  the  apex  more  prominent. 

This  species  is  closely  related  to  A,  flemingi  (Busk)  and  A.  trifoKum 
(Wood),  both  living  in  the  seas  of  to-day  and  known  also  as  fossils  from 
late  Tertiary  beds  of  England  and  Italy.  It  is  distinguished  from  both 
by  the  lesser  development  of  the  frontal  lamina.  The  constriction  of  the 
aperture  is  usually  more  pronounced  in  A,  constricta. 

Occurrence. — St.  Mary's  Formation.    Cove  Point. 

Collection. — Maryland  Geological  Survey. 

Amphiblestrum  agellus  n.  sp. 
Plate  CXII,  Figs.  7a,  ?b. 

Description. — Zoarium  forming  small  patches  upon  moUuscan  shells. 
Zooecia  irregularly  subrhomboidal,  sharply  defined,  9  or  10  in  3  mm. 
Aperture  distinctly  bilobed,  the  posterior  lobe  the  wider;  anterior  lobe 
enclosed  by  a  distinct  rim,  terminating  at  the  constriction  in  a  small 
hollow  node ;  length  of  aperture  scarcely  exceeding  half  that  of  the  entire 
zooecium.  Lamina  well  developed,  sloping  inward,  smooth.  Ovicells 
few,  known  only  in  the  broken  condition,  when  it  appears  as  a  large  shal- 
low depression  in  front  of  the  aperture.  Posterior  end  of  zooecium  usu- 
ally with  a  rather  large,  subcircular  pore  ( ?  avicularium). 

This  is  a  very  neat  form,  comparing  very  well  in  most  of  its  characters 
with  the  typical  species  of  Amphiblestrum,  but  it  differs  markedly  from 
them  in  its  avicularia,  if  the  round  pores  near  the  posterior  ends  of  the 
zooecia  are  really  of  that  nature.  The  zooecia  are  considerably  smaller 
also  than  in  any  of  the  species  which  it  resembles  in  other  respects. 

Occurrence. — St.  Mary^s  Formation.    Cove  Point. 

Collection. — Maryland  Geological  Survey. 

Family  MICR0P0R1D>E. 

Genus  CUPULARIA  Lamouroux. 

•  Cupularia  DENTicuLATA  (?)  (Courad). 

Plate  CXII,  Fig.  6. 

LunuUtes  denticulata  Conrad,  1S41,  Amer.  Jour.  Sci.,  vol.  xli,  p.  848. 
Lunulites  depreaaa  Conrad,  1841,  Amer.  Jonr.  8ci.,  vol.  xli,  p.  348. 
Lunuliies  denticulata  Lonsdale,  184.5,  Qnart.  Jour.  Geol.  Soc.  London,  vol.  i,  p.  503 
J)i8Coporella  denticttlata  Gabb.and  Horn,  1862,  Jonr.  Acad.  Nat.  Sci.  Pbila.,  2nd  sen, 
vol.  V,  p.  242,  fig.  25. 
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Description, — A  single  imperfect  discoidal  zoarium  probably  referable 
to  this  common  Miocene  species  occurs  in  the  Maryland  bryozoa  before 
US.  It  is  ovate  in  outline,  the  largest  and  smallest  diameters  being  res- 
pectively about  5.0  mm.  and  3.5  mm.  Concave  under-surface  marked  by 
irregular  impressed  radial  lines  with  the  surface  between  them  granulose. 
Convex  surface  celluliferous,  the  zooecial  arrangement  rather  obviously 
radial,  though  here  and  there  an  approach  to  the  quincuncial  arrange- 
ment, that  is  more  apparent  than  the  radial  in  typical  specimens  of  the 
species,  is  perceptible.  The  zooecial  covers  are  gone,  but  remains  of  them 
occur  in  nearly  all  the  cells  as  two  or  three  blunt  spines  on  each  side  of 
the  aperture.  Vibracular  cell  situated  between  the  ends  of  the  zooecial 
apertures,  large,  sometimes  attaining  a  length  nearly  half  that  of  a 
zooecium,  usually  rounded,  though  often  with  one  side  less  curved  than 
the  other  and  sometimes  nearly  straight.  The  latter  are  oblong  and  vary 
between  subquadrate  and  obscurely  hexagonal.  Pour  and  a  half  to  five 
occur  in  one  of  the  radial  rows  in  2.0  mm.  Walls  thick,  obtusely  ridged. 
Where  the  exterior  portion  of  the  zooecia  is  removed  the  inner  part  is 
seen  to  be  thin  walled  and  each  zooecium  rounded  rhomboidal  in  shape, 
while  their  arrangement  here  is  decidedly  quincuncial. 

We  cannot  agree  with  Pergens  *  in  placing  Conrad's  Lunulites  denticvr 
lata  as  a  synonym  under  Cupularia  umhellata  (Defrance).  Its  zooecial 
apertures  are  always  more  hexagonal  than  rhomboidal,  causing  the  radial 
arrangement  to  be  more  pronounced,  while  the  walls  are  thicker. 

Occurrence. — St.  Mary^s  Pormation.    St.  Mary's  Biver. 

Collection. — Maryland  Geological  Survey. 

Family  MICROPORELLIDit. 

Genus  MICROPORELLA  Hincks. 
MiCROPORELLA  PRiECILIATA  U.  Sp. 

Plate  ex,  Fig.  6 ;  Plate  CXIII,  Fig.  3. 

Description, — Zoarium  adnate,  forming  patches  of  two  or  three  centi- 
meters in  diameter,  composed,  so  far  as  observed,  of  but  a  single  layer. 
Zooecia  subrhomboidal  or  hexagonal,  the  average  length  and  breadth 

1  PUocane  Bryozoen  von  Rbodos,  Ann.  K.  K.  Nat.  Hofm.,  Bd.  11,  p.  30,  1887. 
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respectively  as  three  is  to  two,  arranged  in  rather  irregular  diagonally 
intersecting  series,  along  which  about  five  may  be  counted  in  the  space  of 
2.0  mm.  The  arrangement  of  the  cells  is  more  irregular  in  zoaria  con- 
taining numerous  ovicells,  and  the  upper  surface  of  the  zooecia  is  often 
nearly  flat,  and  always  less  convex  than  in  specimens  having  few  or  no 
ovicells.  Upper  or  front  wall  of  zooecia  abundantly  and  rather  coarsely 
punctate.  Orifice  somewhat  transverse,  with  the  posterior  angles 
roimded,  enclosed  by  a  thickened  border,  semielliptical  in  outline,  its 
l^roximal  side  nearly  straight,  the  distal  portion  curved  and  carrying 
seven  or  eight  minute  hollow  granules  or  spines.  Immediately  behind 
the^  proximal  border  is  a  pore,  usually  elliptical,  and  also  enclosed  by  a 
thickened  border.  Avicularia  large,  acuminate  ovate,  with  an  elevated 
border  and  divided  into  two  portions  by  a  delicate  septum;  usually  one  to 
each  zooecium  and  situated  nearly  always  near  either  the  right  or  the 
left  lateral  angle.     Ovicells  large,  prominently  convex,  punctate. 

This  is  probably  one  of  the  ancestors  of  the  living  type  of  the  genus, 
M,  cUiaia,  but  is  readily  distinguished  by  its  cribrose  instead  of  granulose 
zooecia.  Lepralia  pleuropora  and  L.  inamoena  Beuss  from  the  Miocene 
of  Austria,  are  both  closely  allied,  but  have  smaller  avicularia  and  ovicells. 

Occurrence. — St.  Mary's  Formation.  Cove  Point.  Choptank  For- 
mation.   Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

MiCROPORELLA  INFLATA  U.  Sp. 

Plate  CX,  Fig.  7. 

Description. — This  species  agrees  in  its  more  essential  features  closely 
with  M.  prcecUiaia  excepting  that  the  surface  appears  smooth,  the  ovicells 
even  more  inflated,  the  orifice  set  more  obliquely  in  the  front  slope  and 
its  border  less  thickened  and  without  oral  spines,  the  pore  behind  it  set 
further  back  and  more  elevated,  and  the  avicularia  smaller.  The  size  of 
the  zooecia  also  is  a  trifle  less.  Under  favorable  light  a  faint  reticulation 
of  the  surface  of  the  zooecia  and  ovicells  may  be  detected.  We  know  of 
no  other  species  near  enough  to  require  comparison. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 
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MiOROPORELLA    (?)    BIFOLIATA  n.   Sp. 

Plate  CXIII,  Figs.  6,  7,  8. 

Description. — Zoarium  erect,  bifoliate,  not  known  to  branch.  Zooecia 
Bubquadrate  or  hexagonal,  arranged  in  regular  longitudinal  and  diagon- 
ally intersecting  series,  four  longitudinally  and  five  diagonally  in  2.0 
mm.  Appearance  of  surface  varying  greatly  with  age.  In  young  ex- 
amples the  zooecia  are  more  or  less  convex  and  separated,  especially  trans- 
versely, by  an  impressed  line  containing  one  or  more  rows  of  pores;  the 
orifice  is  somewhat  transverse  and  subovate  with  the  proximal  side 
straightened,  the  peristome  but  little  elevated,  the  front  sparsely  punc- 
tated, the  avicularia,  of  which  there  is  usually  one  to  each  zooBcium  placed 
some  distance  beneath  and  to  one  side  of  the  orifice,  rather  large,  sub- 
circular  and  divided  into  two  nearly  equal  parts  by  a  thin  partition. 
In  old  examples  the  oral  part  is  sunken  and  the  rest  of  the  surface 
abundantly  punctate,  while  the  avicularia  have  been  somewhat  reduced 
in  size.  Immediately  behind  the  orifice  there  is  always  a  small  ( ?  peri- 
stomial)  pore.     Ovicells  large,  rather  strongly  convex,  punctate. 

We  know  of  no  satisfactorily  classified  species  that  may  be  regarded 
as  closely  related  to  the  form  under  consideration,  and  there  is  there- 
fore some  doubt  as  to  its  generic  position.  Possibly  it  would  have  been 
nearer  the  truth  to  call  it  a  Porina. 

Occurrence. — Choptank  Formation.    Cordova. 

Collections. — ^Maryland  Geological  Survey,  U.  S.  National  Museum. 

Genus  ADEONELLOPSIS  Macgillivray. 

Adeonellopsis  umbilicata  (Lonsdale). 
Plate  CXIII,  Figs.  4,  5 ;  Plate  CXIV,  Fig.  5. 

Cellepm^a  umhilieata  Lonsdale,  1845,  Quar.  Jour.  Geol.  Soc.  London,  vol.  i,  p.  507. 
Reptoeelleporaria  umhilieata  d'Orblgny,  1851,  Pal.  France,  vol.  v,  p.  428. 
MultipoHna  umbilicata  Gabb  and  Horn,  1862,  Jonr.  Acad.  Nat.  Sci.  Phlla.,  2nd  ser., 
vol.  V,  p.  145,  fig.  27. 

Description. — ^Zoarium   forming  irregular  nodose  masses,   composed 
of  numerous  layers,  growing  over  foreign  bodies.     Zooecia  of  succes- 
27 
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sive  layers  usually  directly  over  each  other  so  as  to  appear  to  form  tabu- 
lated tubes.  At  the  surface  the  zooecia  are  irregular  in  shape  and  ar- 
rangement, with  the  central  and  anterior  portion  more  or  less  elevated 
and  the  outline  marked  usually  by  two  rows  of  small  pores,  one  on  each 
of  the  adjoining  zooecia.  Mouths  of  pores  direct  and  simple  in 
young  expansions,  but  drawn  out  inwardly  into  short  radially  disposed 
furrows  in  old  specimens.  Orifice  anterior  but  not  terminal,  trans- 
verse, semielliptical,  but  with  the  angles  rounded.  Border  more  or 
less  thickened  and  elevated,  especially  at  the  proximal  margin  just 
behind  which  there  is  nearly  always  a  peculiar,  generally  prominent, 
avicularian  cell.  Further  back,  and  near  the  middle  of  the  proximal 
half  of  the  zooecium,  is  a  well  marked,  usually  semilunate  pore.  When 
slightly  worn,  the  orifice,  avicularian  cell  and  the  semilunate  pore  form 
a  series  of  which  the  first  usually  is  the  largest,  the  second  a  little 
smaller  and  the  third  the  least.  Measuring  transversely  about  six 
zooecia  occur  in  2.0  mm.;  lengthwise,  four  to  five  occur  in  the  same 
space.  Gk)noecia  like  the  zooecia  except  that  they  have  no  avicularia 
and  in  the  place  of  the  orifice  have  niunerous  small  pores  like  those 
around  the  border  of  the  cells. 

This  abundant  and  easily  recognized  bryozoan  probably  is  a  close  ally 
of  CumuUpora  transylvanica  (Eeuss)  Manzoni,*  though  distinguished 
readily  enough  by  the  larger  size  of  its  avicularian  cell  and  in  wanting 
the  row  of  pores  within  the  marginal  series  that  characterizes  the  Aus- 
trian species.  Another  related  species  is  the  late  Tertiary  and  recent 
Microporella  violacea  (Johnston)   Hincks. 

Concerning  the  generic  position  of  the  species  we  are  not  fully  satis- 
fied that  it  belongs  to  Adeonellopsis.  Still  this  genus  affords  a  more 
natural  association  for  the  species  than  it  had  in  previous  arrangements 
and  probably  will  serve  as  well  as  any  other  nmtil  the  classification  of 
the  Chilostomata  is  more  settled. 

Occurrence. — Chesapeake  Group.  Petersburg,  Va.  (common). 
Choptank  Formation.    Maryland  (doubtfully  identified). 

Collection. — TJ.  S.  National  Museum. 

■  iDenkschr.  d.  k.  Akad.  Wiss.  WicD.,  Bd.  xxxvii,  Abth.  il,  p.  58,  Taf.  li,  fig.  7,  1877. 
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Family  SCHIZOPORELLID/E. 

Genus  SCHIZOPORELLA  Hincks. 

ScHizopoRELLA  iNFORMATA   (Lonsdale) . 
Plate  CXIV,  Figs.  6-10. 

Cellepora  informata  Lonsdale,  1845,  Qaar.  Jonr.  Geol.  Soc.  London,  vol.  i,  p.  505. 
Reptocelleporaria  infortnata  d'Orbigny,  1852,  Pal.  France,  vol.  v,ip.  422. 
Reptocelleporaria  informata  Tuomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South 

Carolina,  p.  15,  pi.  iv,  ftjjs.  11,  12. 
ReptoceUeporaria  informata  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat.  Set.  Phila.,  2nd 

ser.,  vol.  V,  p.  132. 

Description. — Zoarium  forming  irregular,  generally  botryoidal  or  nod- 
ulose masses  by  the  superposition  of  layer  after  layer  of  zooecia ;  average 
size  of  masses  between  two  and  four  centimeters.  2iOoecia  often  devel- 
oped in  direct  sequence,  and  as  they  separate  easily  from  their  neighbors, 
vertical  fractures  generally  exhibit  a  columnar  structure.  In  each  of 
the  layers  they  are  arranged  more  or  less  irregularly,  the  degree  of  irreg- 
ularity being  as  a  rule  in  proportion  to  the  relative  unevenness  of  the 
surface.  Normally  developed,  they  are  oblong  subquadrate  or  hexagonal 
with  the  sides  slightly  rounded  or  obtusely  angular,  the  relation  of 
length  to  breadth  being  as  four  is  to  three,  or  eight  to  five;  average 
length  about  0.6  mm.  When  crowded  they  take  any  suitable  shape, 
some  being  wider  than  long,  others  much  narrower  than  the  normal 
form.  Orifice  terminal,  subcircular  though  always  somewhat  trans- 
verse, in  the  same  plane  as  the  upper  surface,  surrounded  by  a  distinct 
though  but  little  elevated  peristome;  proximal  notch  narrow,  deep, 
sharply  defined.  Surface  of  zooecia  con\ex,  very  distinctly  punctate, 
except  on  a  small  spot  a  short  distance  beneath  the  orifice  that  is  often 
raised  into  a  low  tubercle.  Avicularia  not  often  present,  though  a  few 
may  be  detected  on  most  specimens  examined,  of  medium  size,  divided 
into  two  compartments,  and  situated  on  either  side  close  to  the  proximal 
angle  of  the  orifice. 

Ovicells  abundant  in  some  specimens,  rare  or  wanting  in  others,  of  an 
unusual  type,  consisting  of  subglobular,  punctate  inflations  covering  a 
whole  zooecium;  usually  broken  as  shown  on  Plate  CXII,  Pig.  10. 

The  peculiarities  of  the  ovicell  distinguish  this  species  from  all  others 
of  the  genus  known  to  us.     Otherwise  it  is  not  far  removed   from 
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S,  unicornis  and  its  varieties,  the  most  striking  of  the  differences  being 
the  relatively  unimportant  one  of  having  much  fewer  avicularia. 

Occurrence. — Chesapeake  Group.  Very  common  at  Petersburg,  Va., 
and  at  localities  in  South  Carolina.  Choptank  Formation  ( ?).  Mary- 
land (  ?).  (The  specimens  have  been  mislaid,  and  we  cannot  now  verify 
its  occurrence  in  the  state.) 

Collection. — U.  S.  National  Museum. 

Schizoporella  subquadkata  '  n.  sp. 
Plate  CXIV,  Fig.  1;  Plate  CXVIII,  Figs.  5,  6. 

Description. — Zoarium  consisting  of  a  single  layer  attached  to  foreign 
bodies.  Zooecia  subquadrate,  usually  about  a  third  longer  than  wide, 
averaging  0.7  mm.  in  length,  arranged  in  rather  regular  radial  and  less 
regular  concentric  rows.  Surface  convex,  punctate.  Orifice  subterminal, 
slightly  transverse,  enclosed  by  a  thin  peristome,  widest  and  elevated  only 
on  the  lower  side;  notch  wide,  occupying  about  a  third  of  the  straight- 
ened proximal  outline  of  the  orifice.  Avicularia  rather  large,  usually 
one,  rarely  two,  to  each  zooecium,  situated  on  either  side  of  the  orifice, 
acuminate  and  prominent  above. 

Excepting  that  the  oral  sinus  or  notch  is  much  wider  than  shown  in 
Reuss'  figures  of  his  variety  ieiragona  of  S.  unicornis  (Johnston),  S.  sub- 
quadrata  agrees  almost  exactly  with  it.  Our  species  probably  should  be 
ranked  as  only  another  variety  of  S.  unicornis j  which  as  figured  by 
Hincks  *  agrees  better  in  the  form  of  the  orifice  with  the  American  fossils 
than  does  the  Austrian  variety. 

Occurrence. — Choptank  For^iation.  Governor  Run.  (The  label 
showing  the  exact  locality  of  tliC  specimen  figured  has  been  mislaid,  but  it 
is  certainlv  from  the  Miocene  of  the  southeastern  states,  and  probably 
from  the  horizon  of  the  Choptank  formation.) 

Collections.— r.  S.  National  Museum,  Maryland  Geological  Survey. 

» Compare  Ltpmn^i  nnxnta  var.  letrmjona  Reass,  1874,  Die  foss.  Bry.  d.  ()8ter..Unffar. 
Miocans,  p.  l'.»,  l»l.  vii.  HiCS.  l-:i  Also  ScftizoporeUn  unSr^^ruh  (Johnston)  Hincks.  For 
full  synonymy  see  Miss  Jelly's  Synonymic  Cataloarue  of  Marine  Bryozoa. 

2 British  Marine  Polvzoa,  IS^,  pi.  xxxv,  tigs.  1-5. 
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SCHIZOPORELLA  LATISINUATA  n.  Sp. 

Plate  CXIV,  Figs.  2,  3,  4. 

Description. — Zoarium  forming  thin  parasitic  expansions  over  foreign 
bodies.  Zooecia  sharply  distinguished  from  each  other,  rather  irregularly 
arranged^  often  snbrhomboidal,  four  or  five  in  2.0  mm.  5  surface  coarsely 
punctate.  Orifice  terminal,  directed  somewhat  obliquely  forward,  sub- 
circular,  broadly  sinuate  proximally,  enclosed  by  a  slightly  elevated  peri- 
stome. Avicularia  rather  small,  prominent,  one  on  either  or  both  sides 
of  the  orifice,  rarely  wanting,  situated  close  to  the  peristome ;  apparently 
not  divided  by  a  septum.     Ovicells  not  observed. 

The  species,  with  its  broad  and  very  shallow  oral  sinus,  scarcely  gives 
one  the  impression  of  a  true  Schizoporella,  but  as  the  sinus  is  unusually 
wide  also  in  our  specimens  of  S.  unkomis  var.  tetragona  and  in  8.  dover- 
ensis,  and  the  other  characters  are  very  similar  to  several  typical  species 
of  the  genus,  we  deemed  it  preferable  to  name  it  as  above  ratlier  than 
to  place  it  under  LeprcUia. 

Occurrence. — Ciioptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

SCHIZOPOBELLA  D0VEREN8IS  U.  Sp. 

Plate  CXVII,  Fig.  1. 

Description. — Zoarium  a  thin  sheet  on  foreign  bodies,  the  figured 
specimen  growing  on  the  reverse  of  Retepora  doverensis.  Zooecia  well 
distinguished  from  each  other  but  with  the  surface  rather  flat;  irregularly 
arranged,  though  their  elongate  form  gives  some  prominence  to  the  longi- 
tudinal rows ;  average  length  0.6  mm.,  width  0.35  to  0.40  mm.  Orifice 
terminal,  slightly  transverse,  broadly  notched  on  the  proximal  side,  on  the 
whole  nearly  circular.  Surface  reticulate,  only  slightly  convex,  the  cen- 
tral portion  appearing  flattened.  Avicularia  of  moderate  size,  usually 
one  to  each  zooecium,  situated  close  to  either  side  of  the  orifice.  Ovi- 
cells not  observed. 

Occurrence. — Choptank  Formation.    Dover  Bridge. 

Collection. — Maryland  Geological  Survey. 
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SCHIZOPORELLA  CUMULATA  IL  Sp. 

Plate  ex VII,  Fig.  7. 

Description. — Zoarium  probably  massive,  composed  of  layers  of  zooecia 
arranged  very  irregularly  and  piled  upon  each  other  much  as  in  Cdlepora, 
Zooecia  of  irregular  shapes,  often  broad  ovate,  convex,  large,  0.5  mm.  or 
0.6  mm.  in  length  and  nearly  0.5  mm.  in  width.  Orifice  rounded,  slightly 
transverse,  the  proximal  side  broadly  notched;  peristome  somewhat  ele- 
vated, thick.  Surface  distinctly  and  abundantly  punctate.  Avicularia 
rather  variable  in  size,  situated  on  only  one  or  on  both  sides  of  the 
orifice,  the  acuminate  end  of  the  aperture  elevated  and  turned  out- 
wardly.    Ovicells  not  observed. 

The  general  aspect  of  this  bryozoan  is  decidedly  like  that  of  a  Cellepora, 
and  we  can  scarcely  doubt  that  it  is  related  to  some  of  the  species 
still  referred  to  that  genus.  We  have  placed  it  under  Schizoporella, 
not  because  we  are  satisfied  that  it  really  belongs  there,  but  for  the 
reason  that  its  zooecial  orifices  and  the  avicularia  are  almost  exactly 
as  in  other  species  (e.  g.,  5.  svbquadrata  and  S.  latisinuaia)  that  we 
have  referred  to  this  genus.  From  these  it  is  distinguished  princi- 
pally by  the  extremely  irregular  arrangement  and  piling  up  of  the 
zooecia. 

Occurrence. — Choptank  Formation.     Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

Genus  RETEPORA  Lamarck. 

Retepora  doverensis  n.   sp. 

Plate  CXI,  Figs.  5-7;   Plate  CXV,  Figs.  1-5. 

Description. — Zoarium  reticulate,  fenestrae  of  variable  size,  averag- 
ing 0.8  mm.  long  and  about  0.4  mm.  wide.  Branches  varying  from 
0.2  ram.  to  1.0  mm.  wide,  usually  about  0.6  mm.;  reverse  solid,  the 
surface  generally  smooth,  occasionally  minutely  granidose,  divided  into 
irregular  angular  spaces  by  fine  impressed  or  raised  lines  that  may  or 
may  not  correspond  with  the  bases  of  the  zooecial  walls  Zooecia  im- 
mersed, with  oblique  imbricating  and  slightly  flaring  mouths,  and  a 
narrow  notch  in  the  elevated  and  angular  proximal  border.     The  ap- 
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pearance  of  the  celluliferous  surface  varies  greatly  in  different  speci- 
mens, the  difference  being  due  chiefly  to  the  presence  or  absence  and 
number  of  the  avicularia  and  ovicells.  The  latter  appear  as  bulbous 
inflations  with  a  slit  running  from  the  center  to  one  edge.  When  they 
occur  at  all  it  is  usually  in  abundance.  Of  avicularia  there  are  at 
least  two  sets,  the  larger  ones  occurring  on  the  front  of  the  zooecia, 
forming  its  highest  part  and  causing  it  to  appear  inflated.  Those  of 
the  smaller  set  occur  in  the  depressed  spaces,  usually  close  beside  the 
zocecial  oriflce,  and  rarely  on  the  reverse  of  the  branches. 

This  common  species  of  the  Choptank  formation  apparently  belongs 
to  the  Retepora^cellidosa  group  of  Waters.  Though  resembling  sev- 
eral of  the  species  of  the  group  rather  closely  we  could  not  decide 
that  it  was  any  nearer  to  one  than  to  another.  Still,  having  found  it 
difficult  to  make  thoroughly  satisfactory  comparisons,  we  will  not  be 
greatly  surprised  should  future  study  prove  R.  doverensis  to  belong  to 
some  previously  described  species. 

Occurrence. — Choptank  Formation.    Dover  Bridge,  Jones  Wharf. 

Collections. — Maryland  Geological  Survey,  II.  S.  National  Museum. 

Family   LEPRALllDyt. 

Genus  LEPRALIA  Johnston, 

Lepralia  magulata  n.  sp. 

Plate  CXV,  Pigs.  8,  9 ;  Plate  CXVIII,  Pig.  7. 

Description. — Zoarium  beginning  as  a  thin  sheet  on  shells  of  small 
gastropoda  to  which  other  layers  are  added  until  masses  as  much  as 
two  inches  in  diameter  result.  Surface  of  masses  generally  exhibit- 
ing more  or  less  distinct,  usually  elevated,  clusters  of  zooecia  slightly 
larger  than  those  occupying  the  intermediate  spaces.  Zooecia  con- 
vex, subovate,  not  sharply  separated  nor  exhibiting  any  obvious  plan 
of  arrangement;  when  in  rows  about  six  occur  in  2.0  mm.  Orifice 
not  terminal  but  situated  in  the  anterior  half,  rounded  and  expanded 
above,  contracted  below  the  middle  where  there  is  a  small  denticle  on 
each  side,  and  nearly  straight  or  curved  slightly  outward  on  the  lower 
side:  peristome  simple,  not  elevated.  Surface  punctate,  excepting 
over  a  space  just  beneath  the  orifice  that  is  smooth  and  elevated  into  a 
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conical  or  obtuse  umbo.  Avicularia  of  two  kinds  and  sizes,  both  sets 
very  irregularly  distributed.  Those  of  the  smaller  set  are  ovate  and 
less  than  half  the  size  of  the  zooecial  orifice,  and  situated  in  one  of 
the  comers  of  a  zocecium;  those  of  the  larger  set  occupy  each  the  place 
of  a  zocBcium,  have  a  triangular  or  acuminate  ovate  aperture  con- 
siderably larger  than  the  zooecial  orifice  and  have  the  pointed  end  or 
side  strongly  elevated.  Ovicells  immersed,  somewhat  smaller  than  the 
zocecia,  convex,  smooth  centrally,  punctate  marginally,  often  with  an 
eccentric  smooth  oval  space  distinguished  from  the  rest  of  the  surface 
by  an  impressed  line. 

This  very  common  and  characteristic  species  of  the  Calvert  forma- 
tion is  closely  related  to  L.  edax  Busk,  and  like  that  species  had  the 
power  of  absorbing  the  shell  of  certain  univalves  upon  which  it  grew. 
Carefully  compared  L.  maculata  will  be  found  to  diflEer  in  having  no 
distinct  marginal  line  separating  adjoining  zocecia,  in  having  the  sur- 
face of  the  cells  more  abundantly  punctate  and  not  radially  furrowed, 
in  the  less  acuminate  mucro,  and  the  acuminate  ovate  instead  of  spatu- 
late  form  of  the  opening  of  the  large  avicularia,  and  in  having  the 
pointed  end  of  these  strongly  elevated. 

Like  all  the  following  species  referred  to  Lepralia.,  we  doubt  very 
much  that  L.  edax  and  L.  maculata  are  strictly  congeneric  with  the 
species  commonly  adopted  as  the  type  of  the  genus,  but  considering  the 
present  almost  chaotic  condition  of  the  classification  of  the  Chilosto- 
MATA  it  would  be  nothing  less  than  folly  to  attempt  generic  revisions 
in  a  work  like  the  one  in  hand.  We  have  therefore  contented  ourselves 
with  placing  our  species  into  the  more  or  less  firmly  established  genera 
to  which  they  seemed  to  us  to  present  the  greatest  affinities,  leaving 
their  final  disposition  for  some  more  pretentious  work  of  the  future. 

Occurrence, — Calvert  Formation.  Plum  Point,  3  miles  south  of 
Chesapeake  Beach. 

Collections, — U.  S.  National  Museum,  Maryland  Geological  Survey. 

Lepralia  montifera  n.  sp. 

Plate  CXVI,  Fig.  5. 

Description, — Zoarium  parasitic,  in  one  or  more  layers.  Zocecia  not 
regularly  arranged,  subovate,  averaging  0.5  mm.  or  a  trifle  more  in 
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length  and  about  0.35  mm.  in  width.  Orifice  oblique,  depressed  in 
front,  transversely  subovate,  broadly  sinuate  below;  peristome  scarcely 
thickened.  Central  portion  of  surface  very  high,  the  slopes  traversed 
by  rows  of  large  punctures  in  radially  disposed  furrows.  Ovicells  not 
observed;  nor  avicularia,  unless  certain  elongate-acuminate,  curved 
depressions,  with  a  pore  at  the  broader  lower  extremity,  that  sometimes 
may  be  observed  close  to  the  rim  of  the  orifice,  are  of  that  nature. 

This  rather  highly  ornamented  form  reminds  in  certain  respects  of 
Crtbrilina,  but  on  the  whole  it  agrees  better  with  Lepralia,  The  strik- 
ingly monticular  elevation  and  strongly  puncto-radiate  marking  of  the 
surface  of  the  zooecia  will,  we  believe,  serve  very  well  in  distinguishing 
the  species. 

Occurrence, — St.  Mary's  Formation.     St.  Mary's  River. 

Collection. — Maryland  Geological  Survey. 

Lepralia  marylandica  n.  sp. 
Plate  CXVII,  Fig.  2. 

Description. — Zoarium  forming  small  patches  on  shells.  Zooecia 
oblong  subquadrate,  averaging  0.5  mm.  long  and  only  half  as  wide, 
arranged  in  irregular  radial  series;  impressed  border  line  between  ad- 
joining cells  not  sharply  defined;  surface  coarsely  punctate,  very  mod- 
erately convex.  Orifice  terminal,  transverse,  semielliptical  to  subquad- 
rate, the  lower  border  nearly  straight,  thick,  and  generally  with  a  small 
central  tubercle,  the  anterior  rim  usually  a  little  depressed.  Surface 
punctures  variable,  generally  of  smaller  size  for  some  distance  behind 
the  orifice,  but  sometimes  consisting  of  two  concentric  rows  of  which 
those  making  up  the  inner  row  are  quite  as  large  as  those  in  the  outer 
row.  Avicularia  small,  constantly  one  on  each  side  of  the  orifice>  the 
acuminate  and  more  or  less  elevated  anterior  extremity  pointing  some- 
what obliquely  outward  and  forward.  Ovicells  not  very  numerous,  a 
little  larger  than  the  zooecial  orifice,  moderately  convex,  minutely  punc- 
tate. 

This  species  probably  will  not  be  allowed  to  remain  under  Lepralia 
when  the  classification  of  the  Br}'Ozoa  has  been  advanced  to  an  approxi- 
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mately  final  stage.  At  present,  however,  we  cannot  suggest  a  more 
natural  arrangement,  the  species  with  which  it  seems  to  agree  best 
being  now  classified  under  Lepralia,  Of  these  L.  Idbiosa  and  L.  siib- 
plana  Ulrich,  from  the  Eocene  of  this  state,  are  perhaps  the  nearest. 
In  both  species,  however,  the  zooecia  are  shorter  and  have  a  flatter  and 
Jess  coarsely  punctate  surface. 

Occurrence, — St.  Maby's  Formation.    Cove  Point. 

Collection, — Maryland  Geological  Survey. 

Lepralia  ( ?)  reversa  n.  sp. 

Plate  CXIII,  Figs.  1,  2. 

Description. — Zoarium  forming  parasitic  patches,  several  centimeters 
in  diameter  and  composed  of  a  single  layer,  on  shells.  Zooecia  oblong 
quadrate  or  subhexagonal,  generally  arranged  in  rather  regular  longitud- 
inal and  diagonally  intersecting  rows,  each  about  0.5  mm.  in  length 
and  0.3  mm.  in  width.  Orifice  rather  large,  rounded-quadrate,  enclosed 
by  a  peristome  of  moderate  thickness  and  elevation.  Peristomes  divided 
into  two  parts,  anterior  and  posterior,  the  former  either  straight  or 
slightly  arcuate  and  not  so  prominent  as  the  horseshoe-shaped  portion 
enclosing  the  sides  and  proximal  margins  of  the  orifice.  Distal  ex- 
tremities of  the  latter  portion  of  the  peristome  often  a  little  thickened 
and  projecting  slightly  inward.  Just  behind  the  proximal  border  of 
the  orifice  there  is  constantly  a  rather  small  but  prominently  elevated 
and  thick-walled  avicularium,  opening  obliquely  forward.  Remainder 
of  front  of  zooecia  with  from  one  to  three  rows  of  large  pores.  Fre- 
quently adjoining  zooecia  are  separated  by  a  thin  raised  line.  Ovicells 
moderately  convex,  rather  large,  with  a  central  pore  and  one  or  two 
somewhat  radially  disposed  marginal  rows  of  smaller  pores.  When 
broken  they  leave  a  sharply  defined  concave  space  in  front  of  the  orifice, 
slightly  exceeding  the  latter  in  size. 

The  division  of  the  peristome  into  two  parts  as  described  is  unusual 
and  produces  the  probably  false  appearance  of  a  reversal  of  the  ends  of 
the  operculum  that  has  suggested  the  specific  name.  If  it  could  be 
proved  that  the  hinge  of  the  operculum  was  really  on  the  distal  side  of 
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the  orifice  instead  of  the  proximal,  then  this  species  would  be  distinct 
enough  to  justify  the  erection  of  a  new  genus  for  its  reception;  but 
until  this  unusual  condition  can  be  demonstrated  we  think  it  well  to 
regard  it  as  related  to  such  species  as  Lepralia  pallasiana.  We  know 
of  none  resembling  it  closely  enough  to  require  unusual  care  in  its  dis- 
crimination. 

Occurrence. — St.  Mary's  Formation.  Cove  Point  (on  Pecten  madir 
sotiius) . 

Collection. — Maryland  Geological  Survey. 

Genus  PALMICELLARIA  Alder. 

Palmicellaria  convoluta  n.  sp. 
Plate  CXYI,  Figs.  2,  3,  4. 

Description. — Zoarium  erect,  forming  loose  masses  3  cm.  or  more  in 
diameter,  consisting  of  broad,  bifoliate,  convoluted,  anastomosing  leaves, 
1.0  mm.  or  more  in  thickness.  Zooecia  prominent,  distinct,  oval,  rhom- 
boidal  or  hexagonal,  arranged  in  irregular  quincunx,  averaging  between 
0.9  mm.  and  1.0  mm.  in  length,  and  about  0.45  mm.  in  width;  surface 
rather  coarsely  punctured;  orifice  terminal,  the  proximal  edge  overhung 
by  a  prominent  mucro  containing  aii  avicularium  the  sagittate  opening 
of  which  is  divided  into  two  unequal  parts  by  a  septum  and  lies  on  the 
abrupt  distal  slope  of  the  mucro  so  as  to  be  nearly  or  entirely  concealed 
in  a  front  view.  When  the  apex  of  the  mucro  is  worn  or  broken  away 
the  cavity  of  the  avicularium  is  exposed  to  view  as  a  cell  immediately 
behind  the  orifice  and  almost  equalling  it  in  size.  Ovicells  small,  trans- 
verse, bulbous,  closely  united  to  the  cell  next  above. 

The  mucro  and  avicularium  may  be  absent  on  many  cells  of  a  zoarium, 
but  more  of  these  cells  are  further  peculiar,  as  shown  in  fig.  4  on  plate 
CXVI,  in  having  no  orifice.  The  nature  of  these  cells  is  doubtful. 
Possibly  they  are  gonoecia. 

This  seems  to  be  a  true  Palmicellaria,  and  of  the  few  species  of  the 
genus  known  P.  cribraria  (Johnston),  which  is  the  only  other  one  de- 
scribed having  the  surface  of  its  zooecia  punctate,  is  perhaps  the  nearest- 
to  P.  convoluta.    Unfortunately,  Johnston's  species  is  rare  and  not  well 
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known,  and  as  we  have  no  reliable  figures  with  which  to  compare  our 
species  we  cannot  now  say  how  close  the  relationship  between  them  may 
be.  Of  other  species,  Hinck's  variety  foliacea  of  P.  skenei  (Ellis  and 
Solander)  agrees  rather  closely  in  its  zoarial  characters  with  P.  convo- 
luia,  but  there  are  good  specific  differences  in  their  respective  zooecia. 

Occurrence. — Calvert  Formation.    Reed^s. 

Collection, — Maryland  Geological  Survey. 

Palmicellaria  punctata  n.  sp. 

Plate  CXVI,  Fig.  1. 

• 

Description. — Of  this  species  we  have  seen  only  the  fragment  of  a 
bifoliate  zoarium  here  figured.  It  has  punctate  zooecia,  with  a  subcir- 
cular  orifice  and  a  mucro  like  the  preceding,  but  its  zooecia  are  much 
smaller  and  the  mucro  less  prominent.  The  ovicells,  on  the  other  hand, 
are  relatively  larger  and  longer. 

Occurrence. — Calvert  Formation.    Reed^s. 

Collection. — Maryland  Geological  Survey. 

Family  CELLEPORID/E. 

Genus  CELLEPORA  (Fabricius)  Hincks. 

Cellepora  masbalis  n.  sp. 
Plate  CXVII,  Figs.  3,  4. 

Description. — Zoarium  massive,  composed  of  many  layers,  often 
nodose,  always  rough.  Zooecia  erect,  very  irregularly  arranged,  four  or 
five  in  2.0  mm.;  orifice  circular,  with  a  thin  raised  peristome.  Gener- 
ally the  peristome  of  each  zooecium  bears  upon  its  inferior  side  a  promi- 
nent rostrum  containing  a  large  avicularium  pointing  obliquely  upward 
and  outward.  Surface  of  zooecia,  excepting  the  peristome,  coarsely 
punctate.     Ovicells  not  observed. 

Though  a  common  fossil,  well-preserved  specimens  are  rather  rare. 
As  a  rule  the  surface  of  the  masses  appears  merely  cellulose  or  spongy 
and  the  zooecia  quite  characterless.  Several  excellent  examples,  however, 
show  that  the  species  is  closely  related  to  C.  pumicosa  LinnsBus,  the 
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adopted  type  of  the  genus,  but  we  believe  it  is  sufficiently  distinguished 
by  the  punctate  instead  of  smooth  walls  of  its  zocecia  to  deserve  another 
name. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Biver.  Chop- 
tank  PoRM^VTiON.  Greensboro.  Calvert  Formation.  Plum  Point, 
Chesapeake  Beach. 

Collections. — ^Maryland  Geological  Survey,  U.  S.  National  Museum. 

Cellepora  cribrosa  n.  sp. 
Plate  CXVII,  Figs.  5,  6. 

Description. — ^Zoarium  forming  small  irregular  compressed  masses. 
Zooecia  very  irregularly  disposed,  some  erect,  others  prostrate,  0.5  mm. 
to  0.7  mm.  long,  by  0.4  mm.  to  0.6  mm.  wide;  surface  strongly  punc- 
tate; orifice  roimded,  the  normal  form  showing  a  slight  constriction  a 
little  below  the  middle,  where  a  small  tooth  projects  into  the  cavity  from 
each  side ;  peristome  thick  and  more  or  less  elevated,  ring-like.  Avicu- 
laria  of  moderate  size,  more  or  less  acuminate  ovate,  attached  to  and 
projecting  beyond  the  plane  of  the  inferior  side  of  the  peristome :  rarely 
absent.  Ovicells  few,  known  only  in  the  broken  condition  in  which 
they  appear  as  deep  semicircular  excavations  in  front  of  the  zooecial 
orifices. 

Though  doubtless  new  as  an  American  fossil,  we  are  not  by  any  means 
satisfied  that  this  form  has  not  been  before  described.  It  is  like  many 
other  species  now  referred  to  Cellepora,  but  so  far  as  we  could  learn  not 
identical  with  any. 

In  its  general  aspect  there  is  much  to  remind  of  our  Schizoporella 
cumulata,  but  when  carefidly  compared  the  zooecial  orifices  and  avicu- 
laria  prove  to  be  quite  different. 

Occurrence. — Calvert  Formation.    Beed's. 

Collection. — ^Maryland  Geological  Survey. 
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VERMES. 

CLASS  ANNELIDA. 

Subclass  CH/ETOPODA. 
Order  POLYCHyETA. 

Suborder  TUBICOLA. 

Genus  SPIRORBIS  Daudin. 

Spieobbis  calverteksis  n.  sp. 
Plate  CXVIII,  Fig.  18. 

Description. — ^Tubes  small,  thin,  spirally  coiled,  attached  by  flat  under 
side  to  moUnscan  shells ;  surface  with  indistinct  somewhat  irregular  an- 
nulations  which  are  most  distinct  on  the  tops  of  the  younger  coils ;  coils 
somewhat  sharply  ridged  on  top. 

Diameter  of  coils,  1.3  mm. ;   diameter  of  tube,  .4  mm. 

Occurrence. — Calvert  Formation.    Plum  Point 

Collections. — ^Maryland  Geological  Survey,  TJ.  S.  National  Museum. 

ECHINODERMATA. 

CLASS  ECHINOIDEA. 

Order  SPATANGOIDEA. 

Family  SPATANGID^. 

Genus  ECHINOCARDIUM  Gray. 

EcHiNOCARDiuM  ORTHONOTUM  Conrad. 
Plate  CXIX,  Figs,  la,  lb,  Ic. 

Spatangut  Orthofiotw  Conrad,  1843,  Proc.  Acad.  Nat.  Scl.  Phila.,  voL  1,  p.  827. 
Amphidetus  virginianus  Forbes,   1845,   Quart.  Jour.  Geol.  Soc.  London,  vol.  i,   pp. 
425,  426,  8  fii^ures. 

Amphidetu9  virginianus  Forbes,  1846,  Proc.  Geol.  Soc.  London,  vol.  ▼!,  pp.  559,  560, 
3  figures. 
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Amphidetus  orthonotu*  Connd,  1S46,  Am.  Joar.  Scl.,  ser.  ii,  toI.  i,  p.  220. 
Amphidetu*  orthonotus  McCrady,  1S55,  in  Pleiocene  Fossils  of  Sooth  Carolina,  pp. 

6,  7,  pi.  ii,  tifiTS.  1,  la,  lb,  Ic. 
Echinocardium  frirginianum  Desor,  1858,  Sjn.  des  Echinides  Fossiles,  p.  408. 
AmphideiH*  trirffiniantu  Emmons,   1858,   Kept.  N.  Car.  Geoi.  SarTey,  p.  310,  fig. 

245  a,  b,  c. 
Echinocardinm  orthonotus  Conrad,  1865,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  75. 
Echinocardium  pettnatijldum  (?>  A.  Agrassiz,  1872-1874,  Reyision  of  Echini,  Cat.  Mus. 

Comp.  Zool.,  No.  Tii,  pp.  Ill,  351. 
Amphidetus  virginianus  dchlQter,  1899,  Zeit.  d.  Dentsch.  geoi.  Gesell.,  Bd.  li,  p.  113. 

Description. — ^'  Ovate,  convex-depressed ;  truncated  at  each  end,  more 
elevated  anteriorly  than  posteriorly ;  dorsal  line  of  the  suture  a  little  ele- 
vated, and  curved  gradually  to  the  mouth  of  the  anterior  half;  on  the 
posterior,  straight  to  the  margin  and  parallel  to  the  base ;  canal  very  wide 
and  slightly  impressed  on  the  back,  margined  by  an  obtuse  carinated  line 
and  slight  furrow;  on  the  periphery  the  canal  is  deep  and  angular;  am- 
bulacra rapidly  expanding  from  the  extremities  toward  the  dorsal  suture ; 
pores  disunited;  in  the  middle  of  the  back  a  slight  furrow  crosses  ob- 
liquely each  of  the  anterior  ambulacra  at  its  termination ;  base  plano-con- 
vex; anus  large  and  remote  from  the  margin;  granulations  on  the  back 
minute  and  very  closely  arranged,  in  the  canal  much  larger  and  unequal 
in  size;  base  with  large  tubercles,  becoming  gradually  smaller  and  more 
closely  arranged  towards  the  margins.  Length,  two  inches  and  three- 
eighths;  diameter,  two  inches  and  an  eighth;  height,  one  inch  and  an 
eighth/'    Conrad,  1843. 

The  "slight  furrows'*  crossing  the  "anterior  ambulacra''  and  the 
"  slight  furrow  at  the  margin  of  the  wide  and  slightly  impressed  canal " 
were  probably  parts  of  the  shield  shaped  internal  fasciole  characteristic  of 
the  species. 

"  Body  broadly  ovate;  elevated  and  truncate  posteriorly.  Back  oblique; 
dorsal  impression  lanceolate-scutate,  are  a  very  slightly  excavated ;  ambu- 
lacral  spaces  broad,  triangular,  depressed ;  interambulacral  spaces  slightly 
convex.  Anteal  furrow  broad,  shallow;  sides  slightly  gibbous;  subanal 
impression  broadly  obcordate;  postoral  spinous  space  broadly  lanceolate. 

"  Dimensions  of  the  smaller  but  more  perfect  specimen :  Lon.,  unc. 
1  11-12;  Jat.,  1  8-12;   alt.,  1.    Number  of  pairs  of  ambulacral  pores:* 

I  In  another  specimen  the  number  was  fonnd  to  be  Ant.  lat.  dors.  amb.  8  +  13. 
Post.  lat.  dors.  amb.  11  +11.  And  four  pairs  additional  on  each  side  of  the  OTarian 
holes. 
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Ant  lat.  dors.  amb.  8  +  10.  Post.  lat.  dors.  amb.  13  -f-  8.**  Forbes,  1845. 

This  form  is  quite  rare,  the  single  specimen  which  is  figured  being 
apparently  the  only  well-preserved  one  found  since  the  days  of  Conrad 
and  Forbes.  The  specimens  of  both  Conrad  and  Forbes  were  found  near 
Coggings  Point  on  the  James  Biver,  Virginia;  that  of  Forbes  being 
secured  by  Lyell.  The  locations  of  the  types  are  not  known,  but  Forbes' 
figures  are  very  good,  as  are  also  those  of  Amphidetus  orthonotus  given  by 
McCrady  in  Tuomey  and  Holmes'  Pleiocene  Fossils  of  South  Carolina, 
and  there  can  be  little  doubt  that  the  Maryland  specimen  represents  the 
species. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Chesapeake 
Group.     Coggin's  Point,  Virginia. (Conrad,  and  Lyell  and  Forbes). 

Collection, — Maryland  Geological  Survey. 

Order  CLYPEASTEROIDA. 

Family  SCUTELLID/t. 

Genus  SCUTELLA  Lamarck. 

Scutella  aberti  Conrad. 
Plate  CXIX,  Figs.  2,  2a;  Plate  CXX,  Figs,  la,  lb,  2a,  2b. 

Scutella  aberti  Conrad,  1842,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  1VI4. 

Scutella  alberti  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (183),  p.  2. 

Description. — "Discoidal,  orbicular,  very  much  depressed,  but  swell- 
ing towards  the  middle,  and  depressed  at  the  apex ;  diameter  five  and  a 
half  inches."     Conrad,  1842. 

This  large  and  abundant  form  has  never  been  figured,  but  there  is  no 
doubt  as  to  its  identity.  Perfect  individuals  are  very  rare,  although 
fragments  are  extremely  abundant  in  the  thin  bed  to  which  it  is  restricted. 

Length,  160  mm.;  width,  160  mm. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Governor  Eun, 
Dover  Bridge. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Indeterminate  Echinoid  Spines  and  Plates. 

Echinoid  spines  and  fragments  of  plates  are  abundant  at  many  locali- 
ties in  all  of  the  Miocene  formations  of  Maryland.    They  certainly  rep- 
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resent  several  other  species  in  addition  to  those  here  described,  but  are 
not  snflBciently  well  preserved  for  identification. 

Class  OPHIUROIDEA. 
Order  OPHIURE/E. 

Genus  OPHIODERMA  MUller  and  Troschel. 

Ophioderma  (?)   SP. 

Plate  CXX,  Fig.  3. 

Fragments  of  the  arms  of  an  Ophinrian  occur  in  the  indurated  ledge 
just  above  sea  level  along  St.  Mary's  Eiver.  It  is  impossible  to  deter- 
mine the  relations  of  the  form  with  accuracy,  but  it  is  probably  an 
Ophioderma.  The  fragments  were  found  in  the  interior  of  the  shells  of 
large  gastropods. 

Occurrence. — St.  Mary's  Formation.    St.  Mary's  Biver. 

Collection. — ^Maryland  Geological  Survey. 

COELENTERATA. 

Class  HYDROZOA  Huxley. 
Order  TUBULARIi^  AUman. 

Genus  HYDRACTINIA  v.  Beneden. 

Hydractinia  multispinosa  *  n.  sp. 

Plate  CXXI,  Figs.  1-9. 

Description. — Skeleton  laminated,  forming  crusts  vaiying  in  thickness 
from  0.2  mm.  to  2.5  mm.  over  the  shells  of  gastropoda;  invested  shell 
often  wholly  absorbed  and  replaced  by  the  growing  coral.  Surface  rough, 
studded  with  closely  and  rather  regularly  arranged  conical  tubercles  or 

1  Cfr.  Hydractinia  circumvestiens  Wood,  1844,  as  figured  and  described  by  Nicholson, 
1886,  Monog.  Brit.  Stromatoporoids,  Palseontographical  Society,  vol.  for  1885,  p.  68, 
pi.  yi,  figs.  7-13;  also  ff.  plioc<Bna  Allman,  1872,  Geol.  Mag.,  No.  98,  p.  387,  and 
Carter,  1877,  Ann.  A  Mag.  Nat.  Hist.,  vol.  xix,  4ih  ser.,  p.  52,  pi.  viii,  figs.  7-10;  and 
JJ.  miehelini  Fischer,  1857,  Bull.  Soc.  G6ol.  France,  vol.  xxiv,  p.  689  (=  Cellepora 
eehinata  Michelin,  1847,  Iconographie  Zoophytologiqne,  p.  74,  pi.  15,  fig.  4). 
28 


434  SYSTEMATIC  PALEONTOLOGY 

spines^  usually  six  or  seven  in  5.0  mm.^  rarely  five  or  six  in  the  same 
space.  Spines  usually  about  their  own  diameter  (0.4  to  0.6  mm.)  in 
height,  and  nearly  the  same  distance  apart;  when  perfect  often  showing 
a  small  apical  pit ;  when  worn  two  or  three  may  show.  Interspaces  flat 
or  slightly  concave,  covered  with  minute,  often  confluent,  granules  or 
spines,  generally  arranged  in  numerous  radiating  rows  on  the  slopes  of 
the  large  spines.  Between  these  granules  the  mouths  of  numerous  small 
tubes  half  again  as  large  as  the  granules  surrounding  them,  may  be  seen, 
but  it  is  difficult  to  detect  them  except  in  worn  examples  or  those  slightly 
etched  with  acid.  Finally  the  surface  may  exhibit,  but  never  as  a  con- 
spicuous feature,  delicate  branching  grooves — astrorhiza — ^traversing  the 
middle  of  the  spaces  between  the  large  spines. 

A  rough  vertical  fracture  shows  that  the  skeleton  is  traversed  by 
numerous  approximately  vertical  but  more  or  less  irregular  tubules.  The 
skeleton  shows  further  an  irregular  lamination,  due  to  the  presence  of 
interlaminar  spaces  or  chambers  occupying  the  spaces  between  the  large 
spines  and  placed  in  roughly  horizontal  series.  Small  spines,  represent- 
ing the  small  superficial  spines  of  previous  layers,  project  from  the  lower 
floor  of  these  chambers.  The  inner  part  of  the  skeleton,  representing 
the  portion  that  has  replaced  the  shell  of  the  gastropod,  is  not  chambered, 
but  appears  to  be  made  up  wholly  of  minute  irregular  vertical  fibers 
and  tubules.  Similar  tissue,  but  arranged  in  somewhat  concentric  man- 
ner, makes  up  the  thick  walls  of  the  large  surface  spines;  which,  appar- 
ently, are  not  continuous  from  layer  to  layer. 

This  extremely  abundant  hydrozoan  evidently  is  a  true  member  of 
the  calcareous  section  of  Hydractinia,  When  it  first  came  to  hand,  I 
regarded  it  as  probably  the  same  species  as  H.  plioccBtia  Allman,  which 
must  be  very  near,  if  not  specifically  identical  with  H,  circumvesiiens 
(Wood)  and  H.  michelini  Fisher.  Careful  comparisons  with  the  pub- 
lished figures  and  descriptions  of  that  and  other  European  species,  how- 
ever, have  shown  that  the  Maryland  specimens  are  characterized  by  much 
smaller  and  more  closely  arranged  spines,  so  that  I  find  myself  some- 
what reluctantly  obliged  to  propose  a  new  name  for  them.  As  a  rule 
the  large  spines  of  H.  multispinosa  are  but  half  the  size,  and  twice  as 
numerous  in  a  given  space,  as  those  studding  the  surface  of  H.  circum" 
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vestiens.  Carter^s  two  calcareous  species,  H.  calcarea  and  H.  vicaryi, 
also  differ  too  obviously  in  this  and  in  other  respects  to  require  com- 
parison. 

Occurrence, — Calvert  Formation.  Plum  Point,  3  miles  south  of 
Chesapeake  Beach. 

Collections. — ^U.  S.  National  Museum,  Maryland  Geological  Survey, 
Johns  Hopkins  University. 

Order  HYDROCORALLIN/E  Moseley. 

Genus  MILLEASTER  n.  gen. 

Encrusting  (  ?  or  subramose)  polyparia,  composed  of  one  or  more 
layers.  Upper  surface  rough,  exhibiting  two  sets  of  large,  more  or  less 
irregularly  distributed  pores,  the  one  (  ?  dactylozooids)  with  elevated 
margins  and  stellate  orifices,  the  other  ( ?  gastrozooids)  fewer  in  number 
and  occupying  the  depressed  spaces  between  the  elevated  apertures,  being 
a  little  larger,  irregularly  rounded  in  shape  and  the  centers  from  which 
the  astrorhizal  grooves  diverge.  A  third  set  of  pores,  in  this  case 
rounded  in  form  and  less  than  half  the  size  of  the  other  sets,  occurs  scat- 
tered among  the  granules  of  the  interspaces.  No  columella  nor  tabulae 
observed.  Septa  of  the  elevated  pores  strong,  not  very  regular,  usually 
six  in  number,  but  varying  from  four  to  seven ;  sometimes  joining  later- 
ally so  as  to  leave  but  a  minute  central  opening.  Coenenchyma  cancel- 
late,  granulose  at  the  surface.  Skeleton  calcareous,  apparently  com- 
posed of  a  loose  network  of  fibers.  Astrorhizal  grooves  always  present, 
but  conspicuous  only  on  such  portions  of  the  surface  where  the  zooidal 
pores  are  either  wanting  or  more  widely  separated  than  usual. 

This  genus  has  much  in  common  with  Hydractinia,  but  differs  radi- 
cally in  the  character  of  its  zooidal  pores  and  really  looks  very  different 
under  a  glass.  The  pseudo-septate  pores  are  much  more  like  those  of 
the  Stylasterid^^  but  are  without  the  columella  characterizing  mem- 
bers of  that  family.  From  the  latter  Milleaster  is  further  distinguished 
by  having  two  distinct  sets  of  large  pores  and  a  third  smaller  set,  besides 
astrorhiza.  Excepting  the  well-developed  pseudo-septa  of  the  elevated 
zooidal  pores,  Milleaster  compares  probably  best  with  MUlepora,  and  it  is 
between  this  genus  and  the  STYLASXERiD-ffl  that  I  believe  the  aflBnities  of 
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the  new  genus  lie.  Hydractinia  is  farther  removed,  though  doubtless 
also  related.  Again,  I  think  it  possible  that  some  relationship  to  the 
PoRiTiD^  maybe  detected  when  fuller  comparisons  than  are  now  possible 
can  be  made. 

MlLLEASTER  INCRUSTANS  n.  Sp. 

Plate  CXXI,  Pig.  10. 

Description, — Polyparium  encrusting,  growing  on  shells  of  gastro- 
poda, over  which  it  forms  thin,  rough,  scabrous  expansions,  1  mm.  or 
less  in  thickness,  that  may  be  separated  cleanly  from  the  invested  host, 
the  shell  showing  no  trace  of  being  absorbed  by  the  coral.  Surface  ex- 
hibiting irregularly  distributed,  elevated  and  thick-lipped  pores,  the 
mouths  of  which  are  distinctly,  though  often  rather  irregularly,  stellate. 
Pseudo-septa  strong,  usually  six  in  number,  but  varying  from  four  to 
seven,  usually  leaving  but  a  narrow  space  between  them  to  form  the  rays 
of  the  stellate  ori£ce,  and  sometimes  even  joining  laterally  so  that 
nothing  but  a  minute  central  opening  remains.  Greatest  diameter  of 
elevated  rim  enclosing  this  set  of  zooidal  pores  averaging  about  0.25 
mm.;  where  closest  and  most  regularly  disposed  about  four  occur  in 
2.0  mm.,  but  not  infrequently  the  depressed  interspaces  may  attain  a 
width  of  fully  1.0  mm.  In  these  interspaces  usually  somewhat  larger 
and  fewer  openings  occur.  These  are  irregularly  rounded  and  not 
septate  like  the  elevated  pores,  though  their  apertures  may  appear  to  be 
irregularly  stellate  because  of  the  astrorhizal  grooves  which  empty  into 
them.  The  latter,  though  always  present,  are  never  conspicuous,  and 
where  the  elevated  pores  are  abundantly  developed  may  even  be  over- 
looked. The  small  rounded  openings  of  a  third  set  of  pores  are  scat- 
tered among  the  granular  surface  terminations  of  the  coenenchymal 
tissue.  The  surface  granules  of  the  latter  are  usually  separate,  but  may 
be  confluent. 

This  hydrozoan  is  associated  with  Hydractinia  fnvJtispinosa  and  like  it 
apparently  always  grows  on  shells  of  gastropoda.  But,  so  far  as  ob- 
served, it  never  absorbs  the  shell  of  its  host.  Aside  from  being  much 
less  common — ^indeed,  it  must  be  counted  among  the  rare  fossils — ^its 
peculiarities  are  so  striking  and  distinctive  that  it  should  be  recognized 
at  once  when  found. 
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Occurrence. — St.  Mary^s  Formation.  St.  "Mary^s  River,  Cove  Point. 
Calvert  Formation.    Plum  Point. 

Collections. — U.  S.  National  Museum,  Maryland  (Jeological  Survey. 

MiLLEASTER  (  ?)   SUBRAMOSUB  n.  Sp. 

Plate  CXXI,  Figs.  11a,  lib. 

Description. — Polyparium  attached  apparently  loosely  to  foreign 
bodies  and  consisting  of  several  short  branches  or  mere  lobes  springing 
from  a  slightly  expanded  base.  Zooidal  pores  of  the  larger  size  almost 
confined  to  the  growing  extremities  of  the  branches  and  lobes,  their  sides 
and  the  expanded  base  being  occupied  chiefly  by  coenenchymal  tissue  the 
surface  of  which  exhibits,  besides  numerous  granules  or  spines,  numer- 
ous small  pores  and  is  traversed  by  strong  astrorhizal  grooves.  The 
stellate  pores  have  only  moderately  elevated  margins  and,  on  the  ends  of 
the  branches,  these  are  in  contact.  Within  their  apertures  the  septa  are 
nearly  as  well  developed  as  in  M.  incrustans.  The  larger  of  the  two  sets 
of  non-septate  pores  occurring  in  the  spans  between  the  septate  pores  in 
that  species  has  not  been  certainly  observed,  but  the  smaller  set  is  abim- 
dantly  represented. 

Vertical  fractures  of  the  basal  expansion  exhibit  interlaminar  cham- 
bers and  small  vertical  tubuli  very  much  like  those  occurring  in  HydraC" 
tinia  multispinosa  and  shown  in  fig.  8  on  Plate  CXXI.  Where  one  of  the 
branches  has  been  broken  away  the  fracture  shows,  besides  the  tubulate 
interspaces,  only  transverse  sections  of  septate  pores  looking  much  as 
they  do  at  the  surface.  There  is  some  evidence  of  tabulae,  but  it  is  not 
conclusive. 

In  placing  this  species  of  Milleaster  I  rely  principally  upon  the  pres- 
ence of  a  set  of  septate  pores.  Excepting  that  there  are  no  large  spines, 
the  basal  part  of  the  polyparium  is  very  much  as  in  Hydractinia,  but  the 
septate  pores  on  the  ends  of  the  branches  have  no  parallel  in  that  genus. 
These  same  septate  pores  forbid  placing  the  species  under  Millepora, 
which  is  suggested  by  the  generality  of  the  other  characters.  Unfor- 
tunately the  material  at  hand  is  too  scanty  to  permit  working  out  all  the 
details  of  structure  and  until  more  is  found  the  above  provisional 
arrangement  must  suflBce. 
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Occurrence, — Calvert  Formation.    Plum  Point. 
Collection. — U.  S.  National  Museum. 

Class  ANTHOZOA. 
Order  ACTINI/E. 

Suborder  SCLEACTINIy^. 
Family  CYATHOPHYLLID^  Verrill. 

Genus  PARACYATHUS  Milne-Edwards  and  Haime. 

Paracyathus  vauqhani  Gane. 
Plate  CXXII,  Figs.  1,  2,  3. 

Paracyathus  vaughant  Oane,  1895,  Johns  Hopkins  Univ.  Circ.,  vol.  xv,  No.  121,  p.  9. 
Paracyathus  vaitghani  Gane,  1900,  Proc.  U.  S.  Nat.  Museum,  vol.  xxli,  pi.  xv,  tigs. 
4-6. 

Description. — Corallum  small,  broad  and  low,  with  the  calice  about 
the  same  diameter  as  the  base,  above  which  the  wall  is  somewhat  con- 
stricted. Wall  thin,  costulate  to  its  base.  Costae  low,  unequal,  finely 
granular,  more  prominent  near  the  calicular  margin  where  they  are  con- 
siderably thicker  than  their  corresponding  septa.  Calice  circular  in  the 
young,  slightly  oval  in  the  adult  individual;  fossa  broad,  moderately 
deep.  Septa  in  six  systems  of  five  cycles,  lacking  part  of  the  sixth  order 
of  the  last  cycle ;  in  individuals  of  medium  size  only  four  cycles  are  pres- 
ent. Primaries  and  secondaries  subequal,  thick  and  stout,  with  summits 
more  broadly  rounded  and  more  strongly  exsert  than  those  of  the  re- 
maining thin  and  slender  septa;  sides  coarsely  granulated,  upper  mar- 
gins of  all  septa  entire,  the  inner  portion  of  the  margins  of  the  higher 
cycles  crenately  dentate.  Pali  granular,  consisting  of  several  small  lobes, 
becoming  confused  with  the  papillae  of  the  columella,  present  before  all 
the  septa  but  those  of  the  last  cycle,  excepting  in  the  most  mature  forms, 
where  they  may  be  lacking  before  a  part  of  the  fourth  as  well  as  before  all 
of  the  fifth  cycle  of  septa.     Columella  papillose,  well  developed. 

In  polishing  down  the  base  of  the  coral,  the  rings  marking  the  exist- 
ence of  previous  outer  walls  are  clearly  seen.  In  one  specimen  no  less 
than  eight  appear,  showing  the  growth  of  the  coral  and  its  relation  to 
the  development  of  its  septa. 
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The  individuals  of  this  form  generally  occur  alone  attached  to  some 
shell,  but  occasionally  they  are  found  in  clusters,  being  in  close  contact 
with  one  another  at  their  sides  or  the  outer  edge  of  their  bases. 

Height  of  largest  specimen,  4  mm. ;  breadth  of  calice,  11  mm. 

Description  modified  from  the  one  given  by  Gane,  1900. 

Occurrence, — Chesapeake  Qroup.  Carter's  Landing,  James  River, 
and  Yorktown,  Virginia,  and  the  Upper  Miocene  of  Wilmington,  North 
Carolina. 

Collections. — ^U.  S.  National  Museum  (type),  Wagner  Free  Institute 
of  Science,  Johns  Hopkins  University. 

Family  OCULINID/t  Milne-Edwards  and  Haime. 

Genus  ASTRHELIA  Milne-Edwards  and  Haime. 
ASTRHELIA    PALMATA    (GrOldfuSS). 

Plate  CXXIII,  Figs.  1-4. 

Madrepora  palmata  Goldfnss,  1826-1888,  Petrefacta  GermaDlse,  pt.  1,  p.  23,  pi.  xxx, 

flgs.  6,  a,  b. 
Oculina  palmata  Ebrenberg,  1884,  Abb.  Berlin  Akad.  Wisa.  for  1832,  pp.  805,  844. 
Madrepora  palmata  de  Blalnville,  1834,  Mau.  Act.  on  Zoopb.,  p.  390. 
Madrepora  palmata  Lamarck,  1836,  Hist.  Nat.  An.  sans  Vert.,  2d  ed.,  vol.  ii,  p.  450. 
Oculina  palmata  Bronn,  1848,  Hand.  Gescb.  Nat.,  Index  Pal.,  pt.  i,  p.  835. 
Aatrhelia  palmata  Milne-Edwards  and  Haime,  1849,  Compte  Rendns  Ac.  ScL,  xxix, 

p.  68. 
Astrhelia  palmata  Milne-Edwards  and 'Haime,  1850,  British  Fossil  Corals  Introd., 

p.  20. 
Aftrhelia  palmata  Milne-Edwards  and  Haime,   1850,  Ann.  Sci.  Nat.,  i)d  ser.,  vol. 

xili,  p.  74. 
Astrhelia  palmata  Milne-Edwards  and  Haime,  1851,  Arcbiv  Mas.  Hist.  Nat.  Paris, 

vol.  V,  p.  37. 
Astrhelia  palmata  d*Orbigny,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  146. 
Astrhelia  palmata  Bronn,  1853-1856,  Lethase  Geognostica,  pt.  vi,  p.  307. 
Astrohelia  palmata  Milne-Edwards  and  Haime,  1857,  Hist.  Nat.  des  Corall.,  vol.  ii, 

p.  111. 
Astrohelia  palmata  de  Fromentel,  1861,  Introd.  :^tad.  Polyp.  Foss.,  p.  178. 
Astrohelia  palmata  Meek,  1864,  Miocene  Cbeck  List,  Smith.  Misc.  Coll.  (183),  p.  1. 
Aitrohelia  palmata  Gane,  1895,  Jobns  Hopkins  Univ.  Circ,  vol.  xv,  No.  121,  p.  9. 
Astrohelia  palmata  Gane,  1900,   Proc.   U.  S.  Nat.  Mnseam,  vol.  xxii  [No.  1193],  pp. 

185,  186. 

Description, — Corallum  presents  three  forms  of  growth;  one,  as  irreg- 
ular nodose  branches,  which  may  exceed  120  mm.  in  length ;  a  second,  as 
flattened  coalescing  branches;  a  third,  as  palmate  branches. 
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Corallites,  drcuLir  or  subelliptical  in  cross-fiection,  diameter  from 
2.25  to  5.25  mm.  The  corallites  of  jomig  colonies  are  often  larger  than 
those  of  older  ones,  the  usual  diameter  for  what  may  be  considered  a 
fully  developed  eorallum  is  about  3  nmu ;  separated  by  solid  coenenchyma 
excepting  on  young,  ooralla,  the  usual  distance  apart  is  about  2.5  mm., 
though  it  may  occasionally  be  as  much  as  5  or  7  mm.  In  some  corallites 
there  is  considerable  basal  calcareous  deposit^  but  it  does  not  seem  that  a 
cavity  is  ever  completely  filled.  In  young  specimens  the  calicular  mar- 
gins may  be  considerably  elevated;  but  on  old  coralla  there  is  only  a 
slightly  elevated  calicular  rim. 

Ccmenchymal  surface.  In  young  specimens  the  coenenchymal  surface 
is  coetate,  costs  corresponding  to  all  septa,  subequal  in  size,  flattish  or 
rounded  above  and  frequently  extending  directly  from  one  calice  to  the 
next,  granulations  are  densely  distributed  over  the  surfaces  of  the  costiB. 
In  older  coralla  the  costae  are  usually,  though  not  always,  well  marked 
around  tiie  calicular  openings,  and  often  may  continue  for  some  distance 
across  the  coenenchymal  surface.  In  addition  to  the  costs  there  may  be 
fine  strise.  Both  costs  and  strise  may  be  fiexuous.  In  places  there  are 
neither  costse  nor  stris,  but  densely  crowded  granulations. 

Septa,  straight  or  curved,  not  exsert,  in  three  complete  cycles;  those 
of  the  first  and  second  cycles,  of  the  same  size  and  reach  the  columella 
space,  those  of  the  third,  much  shorter  and  thinner,  their  inner  edges 
imusually  free,  but  sometimes  joined  to  the  sides  of  the  member  of  the 
second  cycle.  The  thickness  of  the  septa  is  variable;  they  may  be  fairly 
thick  or  may  be  weak,  but  are  always  thick  in  the  thecal  ring.  There  is 
no  appreciable  thickening  around  the  columella.  The  calices  are  fairly 
deep,  especially  on  young  specimens,  and  are  widely  open.  The  septal 
laminsB  are  narrow  at  the  calicular  margin  and  increase  in  width  as  the 
columella  is  approached.  The  septal  margins  are  dentate.  The  denta- 
tions are  more  or  less  jagged  or  may  be  fine ;  they  are  irregular  in  size^ 
form  and  number.     Septal  faces  possess  rather  coarse  granulations. 

Dissepiments  numerous,  usually  thick. 

Columella,  false,  weak,  poorly  developed,  formed  by  the  loose  fusion 
of  the  inner  ends  of  a  few  principal  septa  in  the  corallite  axis. 

Very  large  suites  of  specimens  of  this  species  have  been  studied.    Mr. 
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Prank  Bums,  of  the  U.  S.  Geological  Survey,  obtained  many  hundred 
specimens  and  fragments  from  Plum  Pointy  and  the  Maryland  Qeologi- 
cal  Survey  possesses  a  fine  collection  gathered  from  many  localities. 
Some  specimens  (ten  altogether)  from  David  Kerr's  place,  Talbot 
county,  collected  by  P.  T.  Tyson,  differ  somewhat  from  the  Plum  Point 
and  Jones  Wharf  specimens.  The  calices  are  usually  smaller,  2  to  2.5 
mm.  being  a  frequent  diameter,  the  septa  and  dissepiments  are  thinner, 
the  costsB  are  less  developed  and  the  coenenchymal  surface  more  granulate. 
However,  it  does  not  appear  that  the  two  sets  of  specimens  can  be  specifi- 
cally diflferentiated. 

Occurrence. — Choptank  Formation.  2  miles  south  of  Governor 
Bun,  Dover  Bridge,  Flag  Pond,  Cordova,  Jones  Wharf,  Turner,  David 
Kerr's  in  Talbot  county.  Calvert  Formation.  Church  Hill,  Skipton, 
Southeast  Creek,  Truman's  Wharf,  Beed's,  Plum  Point,  3  miles  west  of 
Centerville. 

Collections. — TJ.  S.  National  Museum,  Maryland  (Geological  Survey, 
Johns  Hopkins  University. 

Family  ASTRANGIDy€  Verrill. 

Genus  ASTRANGIA  Milne-Edwards  and  Haime. 

AsTRANGiA  LiNEATA  (Conrad). 
Plate  CXXIV,  Figs.  1-4. 

LiihodendroH  lin€atu9  Conrad,  1885,  Trans.  Geol.  Soc.  Penn.,  vol.  i,  pt.  2,  p.  840, 
pi.  xiii,  flg.  4. 

Anthophyllum  lineatum  Lyell,  1845,  Quart.  Jour.  Oeol.  Soc.  London,  vol.  i,  p.  424. 

Anthophyllum  Hneatura  Lonsdale,  1845,  Quart.  Jour.  Geol.  Soc.  London,  vol.  i, 
p.  495,  flg.  a. 

Caryophyllia  tineata  Conrad  (Manuscript  label),  1845,  Quart.  Jour.  Geol.  Soc.  Lon- 
don, vol.  i,  p.  495. 

Lithodendrum  lineatum  Conrad,  1846,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  i,  p.  220. 

Anthophyllum  lineatum  Bronn,  1848,  Hand.  Gesch.  Nat.  Index  Pal.,  pt.  i,  p.  83. 

Cladocora  ?  lineata  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  1. 

Astrangia  lineata  Gane,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  No.  121,  p.  9. 

Aitrangia  lineata  Gane,  1900,  Proc.  U.  S.  Nat.  Museum,  vol.  xxii,  p.  187. 

Description. — ^The  following  description  is  modified  from  that  given 
by  Qane  (op.  sup.  cit.) : 

Colony  encrusting^  consisting  of  conical  or  cylindrical  oorallites^  the 
largest  sometimes  rising  a  centimeter  above  the  surface  of  the  basal  ex- 
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pansion.  Individual  corallites  divergent,  but  usually  touching  at  their 
bases.  Walls  very  thin  at  their  calicular  edge,  thicker  below.  Epitheca 
extremely  thin,  finely  granulated  and  in  some  forms  showing  parallel, 
somewhat  sinuous,  flat,  broad  striae,  corresponding  to  the  costse  and  ex- 
tending to  the  base.  CostaB  distinct  just  below  the  calicular  edge,  not 
very  prominent,  alternately  larger  and  smaller,  sometimes  slightly 
crested.  Calices  deep,  as  a  rule  circular,  at  times  considerably  com- 
pressed, 5  to  8  ram.  in  diameter.  Septa  thin,  much  narrowed  at  the  top, 
in  mature  corallites  in  four  complete  cycles ;  septa  of  the  last  cycle  much 
thinner  and  narrower  than  those  of  the  preceding,  often  merely  rudi- 
mentary; in  the  younger  individuals  septa  but  thirty-six;  there  is  a  ten- 
dency for  the  younger  septa  to  turn  toward  and  unite  with  the  next 
older;  inner  edges  strongly  dentate,  teeth  frequently  truncated  or 
rounded,  slightly  coarser  near  the  columella;  sides  granulated,  though 
not  stoutly  so.  Columella  small,  false,  composed  of  more  or  less  inter- 
locking or  twisted  processes  from  the  inner  ends  of  the  septa.  Multipli- 
cation by  budding  chiefly  from  basal  expansions,  although  it  may  take 
place  well  up  on  the  side  of  the  parent  corallite. 

Occurrence. — Chesapeake  Group.  Bellefield,  Yorktown,  Carter's 
Landing,  and  City  Point,  Virginia. 

Collections, — Johns  Hopkins  University,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Sciences,  Wagner  Free  Institute  of  Science. 

Subgenus  COENANGIA  Verrill. 

AsTEANGiA  (Ccenangia)  conradi  n.  sp. 
Plate  CXXV,  Figs.  1,  2. 

Astrcea  bella  Tnomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  CaroUna,  p.  ], 

pi.  i,  figs.  1,  la. 
Coenangia  bella  Gane,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  No.  121,  p.  9. 
Camangia  bella  Gane,  1900,  Proc.  U.  8.  Nat.  Musenna,  vol.  xxii,  p.  189. 
Antrangia  {Cienangia)  bella  Vaughan,  1901,  Bull.  U.  8.  Fish  Com.  for  1900,  vol.  ii, 

p.  299. 
Aatrea  bella  Conrad,  1841,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  i,  p.  88. 

Description, — The  following  description  is  the  one  published  by  Gane 
for  Cosnangia  bella,  somewhat  modified : 

Colony  encrusting.  Corallites  thin  walled,  closely  united.  Calices 
irregularly  prismatic,  quite  deep,  with  their  fossae  narrow  at  the  bottom ; 
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breadth  3  to  6  mm.  Septa  in  three  complete  cycles,  the  third  less  stout 
and  usually  curved  toward  and  united,  near  the  columella,  to  those  of 
the  preceding  cycle;  occasionally  part  of  a  fourth  cycle  is  developed. 
Septa  thin,  with  free  edges  sharply  and  roughly  denticulated  through- 
out; sides  somewhat  coarsely  granulated,  frequently  granules  are  also 
present  on  the  inside  wall  of  the  calice.  Columella  moderately  devel- 
oped, spongy,  composed  of  contorted  processes  originating  from  the  inner 
margins  of  the  septa.  Gemmation  takes  place  in  the  interspaces  between 
the  corallites,  and  around  the  edge  of  the  colony. 

Gane  identified  the  coral  here  named  Astrangia  conradi  with  Conrad's 
Astrea  bella.  I  have  been  unable  to  determine  Conrad^s  type  in  the  col- 
lections of  the  Academy  of  Natural  Sciences  of  Philadelphia,  his  de- 
.scription  is  not  sufficient  for  identification,  but  he  gives  the  locality  of 
his  type  specimen  as  Newbeme,  North  Carolina.  We  have  many  speci- 
mens from  the  Neuse  Eiver,  below  Newbeme.  The  geologic  horizon  is 
Pliocene,  and  as  only  one  species  of  coral,  Septastrea  crassa  (Holmes), 
has  been  found  there,  it  is  most  probable  that  Conrad's  Astrea  bella  is  the 
encrusting  young  of  that  species.  I  have  therefore  renamed  Qane's 
Ccsnangia  bella,  calling  it  Astrangia  conradi. 

The  Astrea  bella  of  Tuomey  and  Holmes  (op.  et  loc.  sup.  cit.)  and  the 
Astroea  bella  of  Holmes  *  are  two  entirely  distinct  species,  as  the  study  of 
the  original  specimens  kindly  loaned  me  by  the  American  Museum  of 
Natural  History  of  New  York  has  shown.  The  former  is  from  the  Mio- 
cene of  the  Darlington  District,  South  Carolina,  and  is  probably  Astran- 
gia conradi  of  Conrad;  while  the  latter  is  a  synonym  oi  Astrangia  astrei- 
formis  M.  Edw.  &  H. 

The  type  specimen  is  in  the  Wagner  Free  Institute  of  Science. 

Occurrence. — Chesapeake  Group.  Carter's  Landing  on  James 
River,  and  Prince  George  county,  Virginia. 

Collections, — ^Wagner  Free  Institute  of  Science,  U.  S.  National  Mu- 
seum. 

Family  ORBICELLID>E  Vaughan. 

This  family  was  originally  characterized  as  follows :  "  Calcareous  tis- 
sues normally  imperforate,  except  in  the  columellar  region.     Corallites 

1  Pleiocene  Fossils  of  South  Carolina,  p.  1,  pi.  1,  fig.  2. 
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grouped  into  rounded,  gibbous,  or  digitiform  masses.     Septal  margins 
dentate.    Beproduction  normally  by  gemmation  between  the  corallites, 
occasional  abnormal  reproduction  by  fission.'^  * 
Type  genus  Orbicella  Dana. 

Genus  SEPTASTREA  d^Orbigny. 

Septastrea  makylandica  (Conrad). 

Plate  CXXVI,  Figs,  la,  lb,  2 ;  Plate  CXXVII,  Figs.  1-3 ; 
Plate  CXXVIII,  Figs.  1,  2;  Plate  CXXIX. 

Aatrea  ftp.  W.  B.  and  H.  D.  Rogers,  1837,  Trans.  Amer.  Philos.  Soc,  vol.  v,  p.  «38. 

Aslrta  marylandiea  Conrad,  1841,  Proc.  Acad.  Xat.  Sci.  Phlla.,  vol.  i,  p.  83. 

Aitrta  marylandiea  Conrad,   1842,  Jour.  Acad.  Nat.  Sci.  Phlla.,  vol.  ^ili,  1st  8€r., 

p.  189. 
Columnaria   (y)   Mxradiata  Lyell,   1845,  Quart.  Jour.  Geol.  Soc.  London,  vol.  i,  pp. 

41&-424. 
Attrea  hirtolameUata  (?)  Lyell,  1845,  Quart.  Jour.  Geol.  Soc.  London,  vol.  i,  p.  424. 
Coiumuaria   (?)   aexradiata    Lonsdale,  1845,  Quart.  Jour.  Geol.  Soc.  London,  vol.  i, 

p.  497,  figs,  a,  b. 
Astrea  hiriolameUata  Lonsdale,  1845,  Quart.  Jour.  Geol.  Soc.  London,  vol.  i,  p.  500, 

fig.  (?) 
A$tr<B  marylandiea  Conrad,  1846,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  i,  p.  220. 
dAnmnaria  (Atttroites  ?)  sexradiata  Dana,  1846,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  i,  p.  221. 
Pleiadia  or  Astroites  hirtolamellata  Dana,  1846,  Amer.  Jour.  Set.,  ser.  ii,  vol.  1,  p.  221. 
A$traiU9  texradiata  Dana,  1846,  Zooph.  Wilkes  Expl.  Exped.,  p.  722. 
Columnaria  (?)  nexradiata  Lonsdale,  1847,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  Iv,  p.  858. 
Astraea  marylandiea  Lonsdale,  1847,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  iv.,  p.  8.59. 
(Allied  to  Caryophyllia  family)  Dana,  1847,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  iv,  p.  361. 
?  Attreta  marylandiea  Tuomey,  1848,  Report  Geol.  South  Carolina,  pp.  182,  208. 
DipMttrcea  hiriolameUata  (?)  Bronn,  1848,  Hand.  Gesch.  Nat.,  Index  Pal.,  p.  126. 
Columnaria  (?)  9exradiaia  Bronn,  1848,  Rand.  Gesch.  Nat.,  Index  Pal.,  p.  32 L 
Septattrea  vyhramovi  {nom,  nud,)  d^Orbigny,  1849,  Note  sur  des  Polyp.  Poss.,  p.  9. 
Septastrea  forbesi  Milne- Ed  wards  and  Haime,  1849,  Ann.  Sci.  Nat.  Zool.,  3rd  ser., 

vol.  xli,  p.  164. 
Septastrea  forbesi  Milne-Edwards  and  Haime,  1851,  Archiv   Mas.  Hist.  Nat.   Paris, 

vol.  V,  p.  115. 
Septastrea  suhramosa  d^Orbi^y,  1852,  Prod.  Pal.  Strat.,  vol.  iii,  p.  146. 
Astrea  marylandiea  Tuomey  and  Holmes,  1857,  Pleiocene  Fossils  of  South  Carolina, 

.  p.  2,  pi.  1,  figs.  2,  2a. 
Septastraa  forbesi  Milne-Edwards   and   Haime,   1857,   Hist.   Nat.   Corall.,   voL   ii, 

p.  450. 
Astrangia   (?)   marylandiea   Milne-Edwards   and   Haime,    1857,  Hist.  Nat.   Corall., 

vol.  ii,  p.  615. 


»Bull.  U.  S.  Fish  Com.  for  1900,  vol.  Ii,  p.  300,  1901. 
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Aitrangia  ?  bella  {pars)  Milne-Edwards  and  Haime,  1857,  Hist.  Nat.  Corall.,  vol.  ii, 

p.  616. 
Septastraa  forbesi  de  Fromentel,  1861,  Introduction  £tade  Polyp.  Fobs.,  p.  175. 
Antrangia  ?  bella  {para)  de  Fromentel,  1861,  Introduction  l&tade  Polyp.  Fobs.,  p.  287. 
Aatrea  [?]  Marylandica  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  1. 
Septastrea  (?)  nexradiata  Meek,  1864,  Miocene   Check   List,  Smith.  Misc.  Coll.  (188), 

p.  1. 
/Septastrea  forhesi  Meek,  1864,  Miocene  Check  List,  Smith.  Misc.  Coll.  (188),  p.  1. 
Astrangia   {Coenangia)   marylandica   Verrill,    1870,   Trans.    Conn.  Acad.  Sci.,  vol.  i, 

pt.  2,  p.  530. 
Astrea  sp.  W.  B.  and  H.  D.  Rogers,  1884,  Reprint  Geology  of  the  Virginias,  p.  667. 
Olyphastraa  forhesi  Duncan,  1886,  Abstract  Proc.  Geol.  Soc.  London,  No.  405,  p.  18. 
Glyphastreea  forhesi  Duncan,  1887,  Quart.  Jour.  Geol.  Soc.  London,  vol.  xliii,  p.  29, 

pi.  lii. 
Olyphastrcsa  sexradiata   Duncan,   1887,   Quart.  Jour.  Geol.  Soc.  London,  vol.  xliii, 

p.  80. 
Septastraa  forhesi   Hinde,  1888,  Quart.  Jour.   Geol.  Soc.  London,  vol.  xliv,  p.  218, 

pi.  ix,  figs.  1-5,  7-15,  17. 
Septastraa  sexradiata  Hinde,  1888,  Quart.  Jour.  Geol.  Soc.  London,  vol.  xliv,  p.  219, 

pi.  ix,  flgs.  6,  16. 
Ccenangia   marylandica   Gane,  1895,  Johns  Hopkins  Univ.  Circ,  vol.   xv.  No.  121, 

p.  10. 
Septastraa  sexradiata  Gane,  1895,  Johns  Hopkins  Univ.  Circ.,  vol.  xv,  No.  121,  p.  10. 
Cunangia  marylandica  Gane,  1900,  Proc.  U.  S.  Nat.  Museum,  vol.  xxii,  p.  190. 
Septastraa  sexradiata  Gane,  1900,  Proc.  U.  S.  Nat.  Museum,  vol.  xxii,  p.  194. 
Septastrea  sexradiata   Vaughan,   1901,  U.  S.  Fish   Commission,  Bulletin   for    1900, 

vol.  ii,  p.  299. 

Description. — Corallum  possesses  an  encrusting  base  from  which  rise 
more  or  less  compressed  stems  with  short  rounded  branches^  or  large  flat- 
tened masses  with  lobate  and  digitifonh  expansions. 

Corallites,  externally  hexagonal  or  pentagonal  in  cross^section,  the 
walls  of  adjacent  individuals  are  closely  applied  but  are  separate ;  inter- 
nally, more  or  less  cylindrical.  The  diameter  varies  from  about  3  to  8.5 
mm.,  with  an  average  width  of  5  or  6  mm.  In  immature  specimens  the 
walls  are  thin,  but  they  become  secondarily  very  much  thickened  by  basal 
calcareous  deposit.  In  the  mature  coralla  the  walls  are  thick,  occa- 
sionally as  much  as  2  mm.  The  line  of  fusion  between  adjoining  coral- 
lites  is  indicated  by  a  distinct  shallow  furrow.  Minute  granules,  densely 
crowded,  occur  over  the  surface  of  the  wall,  between  and  over  the  septa 
and  on  the  columella.  Internally  below  the  calices  the  corallites  are 
often  completely  filled  by  basal  deposit. 

Septa,  in  normal  adult  calices  twelve  large  subequal  septa  that  extend 
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inward  from  the  wail  and  meet  in  the  axial  area.  The  septa  are  narrow 
a}>ov€  the  level  of  the  columella  but  become  wide  below  its  upper  surface. 
There  is  usually  between  each  pair  of  large  septa  a  small  one.  The 
^rllaller  ones  curve  in  pairs  toward  an  included  larger  one,  a  member  of 
the  second  cjcle.  The  presence  of  members  of  the  third  cycle  is  not 
constant  in  the  same  s[iecimen,  thus  destroying  the  basis  used  by  Hinde 
for  differentiating  two  species.  In  young  caliees  there  may  be  only  one 
or  two  septa  (Crane  says  there  may  be  none).  On  the  other  hand,  in  very 
large  caliees  there  may  be  from  eight  to  twelve  members  of  the  fourth 
cycle.  The  septal  margins  are  distinctly  dentate  in  places  on  the  coralla 
where  no  great  amount  of  basal  deposit  has  been  laid  down.  The  denta- 
tions are  not  especially  prominent  and  later  are  obscured  by  the  basal 
deposit.  Small  granulations  occur  over  the  whole  surface  of  the  calice, 
over  the  septal  fac-es  and  the  septal  margin?. 

Endotheca :  Dissepiments  abundant,  usually  rather  thick,  1  to  1.5  mm. 
apart.  The  upf)ermost  dissepiment  is  near  the  level  of  the  upper  surface 
of  the  columella  and  forms  a  base  upon  which  the  basal  deposit  is  formed. 

Caliees,  shallow,  widely  open. 

Ck)lumella,  false,  at  first  weak,  being  originated  by  the  loose  fusion  of 
the  principal  septa  in  the  axial  area,  subsequently  it  becomes  compacted 
and  enlarged  by  basal  deposit,  forming  a  solid  dome-shaped  elevation  in 
the  bottom  of  the  calice. 

Asexual  reproduction,  normally  by  budding  in  the  angle  between  the 
caliees,  also  by  dissepimental  budding,  i.  e.,  a  dissepiment  is  formed 
across  one  side  of  a  calice,  cutting  off  a  peripheral  portion,  which  forms 
another  individual.  This  process  of  forming  new  individuals  and  its 
stages  are  represented  on  plate  CXXVII,  ^g.  1.  Fission  occurs,  plate 
CXXVIII,  fig.  2,  illustrates  it.  Plate  CXXVII,  fig.  3,  exhibits  bud- 
ding in  the  angle  between  adjoining  corallites. 

Dr.  G.  J.  Hinde,  in  a  memoir  entitled  "  On  the  History  and  Character 
of  the  Genus  Septastraea  d'Orbigny  (1849),  and  the  Identity  of  its  Type 
Species  with  that  of  Glyphastraea  Duncan  (1887),^**  has  given  an  elabo- 
rate discussion  of  this  species.  Gane  in  his  '^  Some  Neocene  Corals  of 
the  United   States,"*  has  made  an  additional  contribution  of  value. 

^  Quart.  Jour.  Geol.  8oc.  London,  vol.  xliv  (1888),  pp.  200-227,  pL  ix. 
«Proc.  U.  8.  Nat.  Mas.,  vol.  xxii,  1900,  pp.  194-196. 
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Hinde  provisionally  recognized  two  species,  S.  forhesi  Milne-Edwards  & 
Haime,  and  8.  sexradiata  (Lonsdale),  the  latter  being  characterized  by 
possessing  a  greater  development  of  the  third  cycle  of  septa.  Gane 
pointed  out  that  this  character  was  not  constant,  and  merged  the  two. 
The  Astrangia  marylandica  (Conrad)  is  clearly  only  the  young  of  Sep' 
tastrea  sexradiata;  in  every  essential  character  they  are  identical.  Gane 
has  intimated  that  they  may  be  the  same.  As  the  name  used  by  Conrad 
is  the  first  one  that  was  given  to  the  species  I  have  adopted  it. 

The  only  known  specimen  of  this  species  from  Maryland  is  in  the 
Philadelphia  Academy  of  Natural  Sciences.  The  type  (according  to 
Hinde)  is  in  the  museum  of  King's  College,  London. 

Occurrence. — St.  Mary's  Formation.  St.  Mary's  Eiver;  Miocene  of 
Bellefield,  Yorktown  and  many  points  on  the  James  River,  Virginia; 
upper  bed  at  Alum  BlujQE,  Appalachicola  Eiver,  Florida;  Darlington  Dis- 
trict, South  Carolina  (as  Astrea  marylandica,  fide  Tuomey  and  Holmes). 

Collections. — Johns  Hopkins  University,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences. 

PROTOZOA. 

Class  RHIZOPODA. 
Order  RADIOLARIA. 
Suborder  PHEODARIA. 

Superfamily  PHyEOCYSTlNA. 

Family  CANNORHAPHIDA. 

The  following  forms  which  belong  in  this  family  are  distinguished 
from  the  less  highly  specialized  Baoiolabia  which  make  up  by  far  the 
larger  part  of  the  Tertiary  species,  by  not  having  a  single  complete 
skeleton,  but  instead  an  incomplete  skeleton  composed  of  many  individ- 
ual and  entirely  separated  pieces  which  are  scattered  loosely  around 
in  the  calymma  and  never  radially  arranged.  The  fossil  forms  are 
hence  known  only  from  the  separate  skeletal  units  and  never  as  indi- 
viduals.   Inasmuch  as  the  fossil  species  are  still  living  in  recent  seas  the 
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morphology  of  the  individuals  is  well  known  and  complete  identifica- 
tion is  possible  from  a  single  skeletal  nnit. 

Genus  DISTEPHANUS  Stbhr. 

This  genus  consists  of  those  Cannoehaphida  which  have  a  skeleton 
composed  of  pileated  pieces^  which  are  truncated  pyramids  with  a  single 
girdle  of  meshes^  on  the  summit  of  which  is  a  simple  apical  ring. 

DiSTEPHAKUB  OEUX  (Ehrenbcrg). 
Plate  CXXX,  Figs.  1,  2. 

Dietyoefia  crux  Ebrenberg,  1840,  Monatsberichte  d.  k.  Akad.  d.  Wiss.  BerUn,  p.  207. 
Dietyocha  crux  Ehrenberg,  1854,  Mikrogeologle,  pi.  xyiil,  fig.  56;  pi.  zx,  fig.  46,  a, 

b,  c;  pi.  xxxiii,  Nr.  xv,  fig.  9. 
Li»tephanu%  erux  Haeckel,  1887,  Chal.  Kept.,  vol.  xviii,  pt.  ii,  p.  156S. 

Description. — '^  D.  cellulis  quinque  in  formam  quadratam  ocello  medio 
instructam  conjunctis,  angulis  spinescentibus.  Diam.  ^"'/'  Ehrenberg, 
1840. 

Each  pileated  piece  of  the  skeleton  consists  of  one  square  central  mesh 
around  which  are  four  lateral  pentagonal  meshes.  There  are  two  parallel 
quadrilateral  rings^  which  are  connected  by  four  beams  each  of  which 
passes  from  a  comer  of  the  smaller  ring  to  the  middle  of  one  side  of  the 
larger  ring.  From  the  comers  of  the  latter  are  four  spines  radiating 
from  a  center  within  the  space  enclosed  by  the  rings  and  bars  but 
nearer  the  larger  ring.  The  larger  ring  is  subsquare,  the  smaller  is 
oval  and  its  size  varies  greatly  in  proportion  to  the  size  of  the  larger 
ring.  The  spines  are  of  variable  and  unequal  length.  There  is  no 
regularity  in  the  distribution  of  the  various  sizes.  Three  of  them  (and 
sometimes  all)  are  roughly  of  the  same  size,  the  fourth  is  usually  longer. 

This  is  one  of  the  most  abundant  Badiolaria  in  the  Miocene  of 
Maryland;  but  does  not  usually  occur  abundantly  in  association  with 
other  species. 

Occurrence. — Calvert  Formation.  Popes  Creek,  Boston  Bay,  Fair- 
haven,  Claiborne,  Cambridge  Artesian  Well  (192  to  335  feet),  Cris- 
field  Artesian  Well  (485  to  500  feet). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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DiSTEPHANus  SPECULUM  (Ehrenbeig). 

Dietyocha  speculum   Ehrenberg,  1837,    MonatBberichl«  d.  k.  Akad.  d.  Wiss.  Berlin, 
p.  150. 

Dietyocha  speculum  Ehrenberg,  1854,  Mlkrogeologie,  pi.  xviii,  flg.  57 ;    pi.  xix,  fig. 

41 ;  pi.  xxl,  flg.  44 ;  pi.  xxli,  flg.  47. 
Dietyocha  speculum  Stohr,  1880,  Palseontographica,  vol.  xxvi,  p.  120,  pi.  vli,  flg.  8, 
Distephanus  rotundus  Stohr,  1880,  FaluBontographica,  vol.  xxvi,  p.  121,  pi.  vll,  flg.  9. 
DUtephanus  speculum  Haeckel,  1887,  Chal.  Kept,  vol.  xviii,  pt.  ii,  p.  1566. 

Description. — ^Each  pileated  piece  of  the  skeleton  is  composed  of  two 
parallel  hexagonal  rings,  from  the  corners  of  the  smaller  of  which  six 
bars  descend  to  meet  the  middle  of  each  side  of  the  larger  ring.  Six 
radiating  spines  project  from  the  comers  of  the  latter.  Two  opposite 
spines  are  usually  about  twice  as  long  as  the  rest.  Each  set  of  spines 
contains  members  of  equal  length. 

Occurrence. — Calvert  Formation.    Popes  Creek. 

Collection. — Johns  Hopkins  University. 

« 

Genus  DICTYOCHA  Ehrenberg. 

DiOTYOCHA  FIBULA  (?)  Ehrenberg. 
Plate  CXXX,  Pig.  3. 

Dietyocha  fibula  Ehrenberg,  1888,  Abhand.  d.  k.  Akad.  d.  Wiss.  Berlin,  p.  129. 
Dietyocha  fibula  Ehrenberg,  1889,  Abhand.  d.  k.  Akad.  d.  Wiss.  Berlin,  p.  149,  pi. 

iv,  fig.  xvi. 
Dietyocha  fibula  Ehrenberg,  1854,  Mlkrogeologie,  pi.  xviii,  flg.  54,  a,  b,  c ;    pi.  xlx, 

flg.  43 ;  pi.  XX,  flg.  45 ;  pi.  xxi,  flg.  42. 
Dietyocha  fibula  Baeckel,  1887,  Chal.  Kept.,  vol.  xviii,  pt.  ii,  p.  15fll. 

Description. — ''  Cellulis  quatemis  inaequalibus  planis,  totidem  apiculis 
armatis."    Ehrenberg,  1838. 

"D.  cellulis  quatemis  in  formam  concavam  rhomboidem  aut  quadra- 
tam  conjunctis,  angulis  spinosis.'' 

"Die  Form  dieser  Art  wechselt  in  dem  Verhaltniss  der  Grosse  der 
Zellen  zu  einander.  Gewohnlich  sind  2  Zellen  kleiner  und  diese  durch 
einem  Steg  in  der  Mitte  verbunden.  Auch  die  Stacheln  an  den  Ecken 
wechseln  in  der  Lange.  Bei  der  lebenden  Form  sind  die  Stacheln  meist 
langer,  doch  besitze  ich  fossile  Examplare  \on  Caltanisette  die  auch 
darin  vollig  libereinstimmen.  Der  weiche  Thierkorper  tragt  dieses 
Geriist  von  Kieselstabchen  wie  ein  Riickenschild  liber  sich  und  ist  f  arblos. 
Ortsveranderung  war  nicht  zu  kennen. — Durchmesser  iAr'""t\r'"'^^  Ehren- 
berg, 1839. 
29 
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Haeckel  tlescribeil  this  ^j^ecie:?  as  follows: — 

"  Each  pileated  piece  of  the  skeleton  stirrup-shaped,  with  two  pairs 
of  meshes,  and  a  square  basal  ring^  the  four  comers  of  which  are  pro- 
longed into  four  perradial  spines.  Between  the  latter  four  interradial 
beams  arise  from  the  sides  in  pairs,  and  the  two  pairs  are  connected  by 
a  diagonal  arch.  Therefore  the  two  opposite  meshes  are  larger  and  pen- 
tagonal, the  other  two  meshes  (alternating  with  these)  are  smaller  and 
square.     No  vertical  spine  on  the  apex. 

"Diameter  of  the  basal  square  ring  (diagonal)  0.01  to  0.02,  of  the 
meshes  0.005.** 

A  single  specimen  of  this  species  has  been  found  in  Maryland. 

OcottiTwict. — Calvkbt  Formatiox.  Cambridge  Artesian  Well  (192 
to  335  feet). 

Cvlkciion. — Johns  Hopkins  University. 

Suborder  NASSELLARIA. 

Superfamily  CYRTOIDEA. 
Family  LITHOCAMPIDA. 

Gctus  LITHOCAMPE  Ehrenbwg. 
LlTHOCAlIPE   MARYLASDICA   n.   Sp. 

Plate  CXXX,  Fig.  4. 

Description. — Shell  smooth,  hyaline,  spindle-shaped,  with  four  dis- 
tinct joints  and  a  constricted  mouth;  joints  of  different  lengths 
=  « :  10 :  1^ :  34 :  third  and  fourth  joints  nearly  equal  in  breadth ;  pores 
largv*,  ;*^Mnewhat  irregular  in  size  and  shape ;  three  it>ws  of  pores  in  each 
of  the  tirst  three  joints,  and  seven  rows  in  the  fourth  joint. 

Occurrtnce. — Caltekx  Formation.    Lvons  Creek. 

m 

C\iUeciioH. — ^Maryland  Geological  Survey. 

Genus  ELCYRTIDIUM  Ehroihcfg. 

EucnrriDirM  caltebtexse  n.  sp. 

Plate  CXXX,  Fie.  5. 

D^cripiion^ — Shell  smooth,  spindle-shaped,  with  five  joints  (and 
pebbly  a  sixth  broken  away^ ;  e^phalis  subspherical,  with  a  very  short 
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horn ;  proportional  lengths  of  joints  =  3:5:8:8:8+  ?;  cephalis  with 
a  few  scattered  pores,  second  joint  with  numerous  irregular  pores,  third 
joint  with  seven  rows,  fourth  joint  with  six  rows,  and  fifth  joint  with 
seven  rows  (+  ?)  of  large  regular  pores. 

Occurrence. — Calvert  Formation.    Lyons  Creek. 

Collection. — Maryland  Gleological  Survey. 

Genus  STICHOCAPSA  Haeckel. 

Stichocapsa  macropora  Vinassa. 
Plate  CXXX,  Figs.  6,  7. 

Stichocapsa  macropora  Vinassa,  1900,  Mem.  d.  R.  Accad.  d.  Sci.  d.  Istit.  d.  Bologna, 
ser.  V,  vol.  vlii,  p.  258,  pi.  ill,  flg.  47. 

Description. — "  Guscio  assai  grande  e  spesso,  scabroso.  Capo  sferico 
perforato.  Torace  conico  poco  rigonfio;  terza  loggia  slargata,  quarta 
ed  ultima  grande,  tondeggiante  in  basso.  Fori  ampi,  circolari,  non 
molto  fitti,  regolarmente  alternanti.^'     Vinassa,  1900. 

Shell  rough,  pear-shaped,  with  two  or  three  more  or  less  distinct 
strictures  and  three  annular  septae;  cephalis  small,  subspherical ;  joints 
(except  the  cephalis)  of  approximately  equal  length ;  third  joint  broad- 
est ;  pores  quite  large,  irregular  in  size  and  shape. 

The  individuals  here  referred  to  Vinassa's  species  show  considerable 
variation  both  among  themselves  and  from  Vinassa's  figure.  It  is  pos- 
sible that  further  study  will  lead  to  the  recognition  of  several  species 
among  the  Maryland  forms. 

Occurrence. — Calvert  Formation.  Popes  Creek,  Plum  Point. 
Chesapeake  Group.    Eichmond,  Va. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 

Family  ANTHOCYRTIDA. 

Genus  ANTHOCYRTIUM  Haeckel. 

Anthocyrtium  doronicum  Haeckel. 
Plate  CXXX,  Fig.  8. 

Anthocyrtium   doronicum   Haeckel,   1887,    Chal.  Rept.,  vol.  xviii,  pt.  ii,  p.  127fi,  pi. 
Ixii,  flg.  18. 
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Description. — ^**  Shell  rough,  with  sharp  collar  stricture.  Length  of 
the  two  jomt8  =  l:5,  breadth  =  l:3.  Cephalis  hemispherical,  with 
small,  circular  pores  and  a  stout  conical  horn  of  twice  the  length. 
Thorax  oampanulate,  suboylindrioal,  with  regular  circular,  quincuncial 
pores,  three  to  four  times  as  broad  as  the  bars.  Mouth  scarcely  con- 
stricted, with  tirenty-four  to  thirty  vertical,  nearly  parallel,  little  curved 
feet,  which  are  about  half  as  long  as  the  shell,  broad,  lamellar,  rect- 
angular, and  in  close  contact  with  their  edges. 

'^ Dimensions. — Cephalis  0.025  long,  0.035  broad;  thorax  0.12  long, 
0.1  broad."'    Haeckel,  1887. 

The  single  specimen  here  figured  and  referred  to  this  species  is  incom- 
plete, the  feet  being  entirely  missing.  There  is  consequently  some 
doubt  as  to  the  identification.  But  ina.smuch  as  no  other  known  species 
agrees  with  the  specimen  in  as  many  essentials  and  as  the  specimen 
disagrees  with  this  species  in  no  observable  characteristic,  it  is  felt  that 
the  identification  is  reasonablv  sure. 

Occurrence. — Calvert  Formation.  Popes  Creek,  Lyons  Creek, 
Breton  Bay. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University. 

Suborder  ACANTHARIA. 

Superfamily  ACANTHOMETRA. 

Family  CHIASTOLIDA. 

This  family,  according  to  Haeckel's  definition,  includes  all  those 
Radioiabia  whose  skeleton  grows  from  the  center,  is  organic  (made  of 
acanthin),  and  consists  of  a  variable  number  of  simple  radial  spines 
which  are  grown  together  in  pairs,  each  pair  forming  a  single  diametral 
spine.  Two  genera  are  included  by  Haeckel,  one  of  which  includes 
those  forms  with  thirty-two  and  the  other  those  with  twenty  radial 
spines.  Another  form  has  been  discovered  which  possesses  only  ten  radial 
(or  five  diametral)  spines.  This  would  seem  to  add  another  genus  to 
the  family.  This  form  has  already  been  described  by  Ehrenberg  as 
Lithasteriscus  radiatus.  Other  species  of  Lifhasieriscus  were  described 
by  Ehrenberg  which  evidently  do  not  belong  here,  so  perhaps  a  new  name 
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should  be  used  for  the  third  genus  of  the  Chiastolida.  The  author  has 
not,  however,  been  able  to  find  the  definition  of  Lithasieriscus  and  prefers 
to  retain  the  name,  for  the  present,  in  this  new  position. 

Genus  LITHASTERISCUS  Ehrenberg. 

LiTHASTERiscus  RADiATUs  Ehrenberg. 
Plate  CXXX,  Fig.  9. 

LithasierisctM  radiatus  Ehrenberg,  1844,  Monatsberichte  d.  k.  Akad.  d.  Wiss.  BerliD, 

p.  89. 
Lithasteriscus  radiatus  Ehrenberg,  1854,  Mikrogeologie,  pi.  xviii,  fig.  113. 

Description, — "L.  minor  subglobosus  superficie  tuberculis  elongatia 
acutis  aut  subacutis  undique  radiata.  Diam.  — tV"-"  Ehrenberg, 
1844. 

This  species  is  so  simple  in  form  that  a  very  few  words  of  description 
sufBce.  The  ten  radial  spines  are  -apparently  similar  in  form  and  size. 
They  are  smooth  and  acutely  conical. 

Occurrence. — Calvert  Formation.  Crisfield  Artesian  Well  (790 
feet). 

Collection, — ^Johns  Hopkins  University. 

Suborder  SPUMELLARIA. 

« 

Superfamily  DISCOIDEA. 
Family  SPONGODISCIDA. 

Genus  SPONGASTERISCUS  Haeckel. 

Spongasteriscus  marylandicus  n.  sp. 
Plate  CXXX,  Fig.  10. 

Description. — Arms  at  equal  distances,  of  approximately  the  same  size, 
club-shaped,  three  times  as  long  as  broad  at  the  outer  end,  four  times 
as  long  as  broad  at  the  inner  end;  two  concentric  rings  in  the  central 
disk;  central  disk  surrounded  by  the  suggestion  of  a  patagium. 

Occurrence. — Calvert  Formation.    Lyons  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 
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Genus  DICTYOCORYNE  Ehrenbeg. 

DiCTYOCOBYJTB  PHOPU^TOA  Ehranberg. 
Plate  CXXX,  Figs.  11,  1:2,  13. 

Dirty tH'ory fie  prnfimtUi  Ehn»iiben»,  1860,  SAonataberichte  tL  k.  Akad.  <L  Wiss.  BeriliL, 
p.  7fl7.     'Name  only. ) 

Dii'tyiH^rnjne  profntultt  Ehrtmberw,  l?472,  ^oautsbKriciite  cL  k.  AkacL  (L  Wis*.  Ber- 
lin, p.  :>()7. 

Dietyororf/ne  prof'tmia  Ehn*nbt?rar,  1^72,  Ah  band.  d.  k.  Akad.  d.  Wiss.  Berlin,  pi. 
vii,  titr.  ^JJ. 

DivtTfororyne  pmfntuia  naefkel.  1HH7,  Clial.  Rept.,  vni.  xviii,  pt.  i,  p.  ."592. 

Description. — '^  Fonna  obtuse  trianguiaris  triactis,  radiis  clavatis 
subffiquaiiter  sine  ordine  cellulosis,  connecticuio  membranaceo  laxiiis 
ceJIuloso,  cellulis  saepe  subquadratifiw  Lang.  Max.  i\"',  nulii  a  medio  Y?r'"- 
CeUulaB  in  capitnlo  transversaB  fere  15."     Elirenberg,  1372, 

Anns  approximately  of  equal  size  anil  equidistant,  club-aliaped,  from 
2^  to  3  times  as  broad  at  the  ends  as  in  the  narrowest  part,  broadest  part 
twice  the  diameter  of  the  central  disk,  length  2^  to  3  times  the  diameter 
of  the  central  disk:  central  disk  with  three  or  four  concentric  rings; 
patagiTim  reaching  almost  or  quite  to  the  ends  of  the  arms. 

The  forms  here  referred  to  this  species  show  considerable  variation 
within  themselves,  and  if  they  all  remain  here  will  make  it  necessary  to 
broaden  the  descriptions  given  by  Ehrenberg  and  by  HaeckeL  With  the 
material  now  at  hand  it  seems  better  to  broaden  the  species  than  to 
describe  new  ones.  The  three  figures  show  the  range  of  variation  observed 
m  the  Marvland  forms. 

It  may  be  seen  from  the  figures  that  the  arms  are  not  absolutely  equi- 
distant as  they  are  supposed  to  always  be  in  tliL^  ,genus.  The  maximum 
variation  in  this  respect  is  shown  in  Fig.  11  where  the  angles  between 
the  arms  are  105'',  122"  and  133*^.  This  does  not  invalidate  the  refer- 
ence of  this  form  to  Dictyocoryne  for  Ehrenberg'^s  figure  of  the  tvjye  of 
the  genus  shows  the  arms  as  being  at  angles  of  113 "",  123"^  and  124°. 

Occurrence, — Cahvebt  Formation.  Lyons  Creek,  Popes  Creek,  Plum 
Point. 

Collections. — Maryland  Greological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 
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Genus  RHOPALODICTYUM  Ehrcnbcig. 

Rhopalodictyum  marylakdicum  n.  sp. 
Plate  CXXX,  Fig.  14. 

Description. — ^Arms  club-shaped,  of  dififerent  sizes,  and  at  unequal 
distances;  lengths  of  arms  in  proportion  of  23:  23:  26;  angles  of  arms 
=  100°,  130°,  130°;  the  longest  arm  opposite  one  of  the  larger  angles; 
arms  2  times  as  long  as  the  breadth  at  the  end,  breadth  at  the  end  2^ 
times  the  breadth  in  the  narrowest  part;  central  disk  f  as  wide  as  the 
end  of  an  arm;  two  concentric  rings  in  the  central  disk. 

Occurrence. — Calvert  Formation.     Popes  Creek,  Lyons  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Eev.  Edward  Huber. 

Rhopalodictyum  calvertenbe  n.  sp. 
Plate  CXXX,  Fig.  15. 

Description. — Arms  short,  club-shaped,  with  large  subspherical  ends, 
greatest  width  of  the  arms  seven-eighths  the  length,  least  width  one- 
fourth  the  length ;  lengths  of  arms  in  the  proportions  18 :  19 :  20 ;  angles 
of  the  arms  =  129°,  119°  and  112° ;  greatest  angle  opposite  the  shortest, 
least  angle  opposite  the  longest,  and  medium  angle  opposite  the  medium 
arm;  central  disk  with  three  concentric  rings. 

Occurrence. — Calvert  Formation.    Lyons  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 

Family  PORODISCIDA. 

Genus  PORODISCUS  Hacckel. 

PoRODisous  coNCENTRicus  (Ehrenberg). 
Plate  CXXX,  Fig.  16. 

FluHrella  eoneentriea  Ehrenberg,  1888,  Abhand.  d.  k.  Akad.  d.  Wiss.  Berlin,  p.  182. 
?  Fluntrella  eoncentriea  Ehrenberg,  1854,  Mikrogeologie,  pi.  xix,  fig.  61;  pi.  zx,  fig. 

42;   pi.  xxi,  fig.  51 ;   pi.  xxxvi,  fig.  29. 
TremaUHliMut  eaneentrieut  Haeckel,  1862,  Mon.  d.  Radiol.,  p.  493. 
yiuMtretla  cfmaentrlca  Ehrenberg,  1875,  Abhand.  d.  k.  Akad.  d.  Wisg.  Berlin,  p.  72, 

Taf.  xxU,  rig.  l». 
TremattMiinruii  eoueentrieui  fitfihr,  1880,  Palcontographica  vol.  xxvi,  p.  108. 
Porodi»rua  eonfientrieun  Haeckel,  1887,  Chal.  Rept.,  vol.  xvili,  pt.  i,  p.  492. 
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Description. — "  Flustrella  concentrica^  microscopica  cellularum 
minutissimaruin  Iflevimn  seriebus  concentricis^  mterdiun  spiralibus, 
apertura  singulanini  parva  rotunda/'    Ehrenberg,  1838. 

"All  rings  of  the  disk  circular,  concentric  of  equal  breadth,  con- 
nected by  numerous  piercing  radial  beams.  Chambers  different  in  size, 
increasing  from  the  center  towards  periphery.  Pores  regular,  circular, 
one  and  a  half  to  two  on  the  breadth  of  each  ring. 

'^Dimensions. — ^Diameter  of  the  disk  (with  eight  rings)  0.16;  breadth 
of  each  ring  0.01 ;  pores  0.003. 

"Habitat. — Fossil  in  many  Tertiary  rocks — Barbados,  Sicily,  Greece, 
etc.''    Haeckel,  1887. 

Occurrence. — Calvert  Formation.  Popes  Creek,  Plum  Point, 
Lyons  Creek. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 

Family  PHACODISCIDA. 

Genus  PHACODISCUS  Haeckel. 

Phaoodiscus  calvertanub  n.  sp. 
Plate  CXXX,  Pig.  17. 

Description. — Disk  rather  smooth,  three  times  as  broad  as  the  outer 
and  seven  times  as  broad  as  the  inner  medullary  shell;  pores  regularly 
circular,  three  or  four  times  as  broad  as  the  bars;  margin  of  the  disk 
rounded. 

Occurrence. — Calvert  Formation.    Lyons  Creek. 

Collection. — Maryland  Geological  Survey. 

Superfamily  PRUNOIDEA. 
Family  CYPHINIDA. 

Genus  CANNARTIDIUM  Haeckel. 

Cannartidium  sp. 

Plate  CXXX,  Fig.  18. 

Description. — ^The  specimen  on  which  the  accompanying  figure  was 
based  and  which  was  intended  to  be  used  as  the  type  of  a  new  species  of 
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Cannartidium  was.  crushed  before  the  drawing  was  completed.  Under 
the  circumstances  it  seems  best  not  to  attempt  to  name  or  describe  the 
f  orm^  although  it  is  undoubtedly  an  undescribed  species  of  Cannartidium. 
The  figure  possibly  does  not  adequately  represent  the  species. 

Occurrence. — Calvert  Formation.    Popes  Creek. 

Collection. — Maryland  Gteological  Survey. 

Genus  CANNARTISCUS  Haeckel. 

Cannartisous  amphicylindricus  Haeckel. 
Plate  CXXX,  Pig.  19. 

CannartUeus  amphicylindricus  Haeckel,  1887,  Chal.  Rept.,  vol.  xvili,  pt.  i,  p.  878. 

Description. — "  Cortical  shell  thick  walled,  rough,  with  subregular, 
circular  pores,  twice  to  four  times  as  broad  as  the  bars;  six  to  seven  on 
the  half  meridian,  ten  to  twelve  on  the  half  equator  of  each  chamber. 
Polar  tubes  cylindrical,  on  the  distal  end  open  (broken  off?)  nearly  as 
long  as  the  main  axis,  somewhat  narrower  than  the  spherical  medullary 
shell.     Pores  of  the  tubes' much  smaller  than  those  of  the  chambers. 

"  Dimensions. — ^Main  axis  (without  tubes)  0.17,  greatest  breadth  0.12; 
pores  0.006  to  0.012,  bars  0.003.  Length  of  the  polar  tubes  0.15,  breadth 
of  them  0.03 ;  pores  0.003,  bars  0.002. 

"Habitat. — Pacific,  central  area,  Station  268,  29,000  fathoms;  the 
same  occurs  fossil  in  the  rocks  of  Barbados.^^    Haeckel,  1887. 

Occurrence. — Calvert  Formation.  Popes  Creek,  Plum  Point,  Lyons 
Creek. 

Collections. — Maryland  G^€ologioal  Survey,  Johns  Hopkins  University, 
Bev.  Edward  Huber. 

• 

Cannartiscus  marylandicus  n.  sp. 
Plate  CXXX,  Pig.  20. 

Description. — Cortical  shell  thick  walled,  rough,  with  an  indistinct 
medial  constriction;  pores  subcircular,  irregular  in  size,  two  to  five 
times  as  wide  as  the  bars ;  polar  tubes  very  rough  and  irregular  in  shape. 

Occurrence. — Calvert  Formation.    Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 
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Superfamily  SPH/EROIDEA. 
Family  ASTROSPH/tRA. 

Genus  ACANTHOSPHitRA  Haeckd. 
ACAXTHOSPHJERA     PARVULA   ViliaSSa. 

Plate  CXXX,  Pig.  21. 

Aeanthonphara  parvula  Vinassa,  1900,  Mem.  d.  R.  Accad.  d.  Sci.  d.  Istit.  d.  Bologna, 
aer.  v,  vol.  vlii,  p.  234,  pi.  i,  fig.  29. 

Description. — "  Sfera  piccola,  sottile,  levigata,  con  pori  numerosi, 
grandi,  assai  fitti,  rotondi  e  tutti  uguali.  Aculei  brevi  conici,  poco  num- 
erosi,  irregolarmente  sparsi. 

"Diametro  della  sfera:  mm.  0,065;  altezza  degli  aculei:  mm.  0,62." 
Vinassa,  1900. 

This  species  may  be  at  once  distinguished  from  the  other  Radiolaria 
which  have  been  observed  in  these  beds  by  the  presence  of  the  small  spines 
radiating  in  all  directions.     Its  size  also  is  characteristic. 

Occurrence. — Calvert  Formation.     Popes  Creek. 

Collection. — ^Maryland  Geological  Survey. 

Family  CUBOSPH>ERIDA. 

Genus  HEXALONCHE  Haeckel. 

Hexalonche  microsph^ra  Vinassa. 
Plate  CXXX,  Fig.  22. 

Hexalonche  mieroHphtxra   Vinaasa,   1900,    Mem.  d.   R.    Accad.   d.    Sci.    d.    Istit.    d. 
Bologna,  ser.  v,  vol.  vlii,  p.  233,  pi.  i,  flg.  23. 

Description. — "  Sfera  corticale  assai  grande  e  spessa,  scabrosa ;  pori 
ovali  0  rotondi,  non  molto  grandi  e  profundi.  Sfera  midoUare  levigata, 
piccolissima,  munita  di  piccoli  pori  rotondi,  unita  alia  corticale  da  sotilli 
processi,  quasi  filiformi.    Aculei  conici,  assai  lunghi,  acuti,  non  carenati. 

"  Diametro  della  sfera  interna :  mm.  0,02 ;  della  estema :  mm.  0,12 ; 
altezza  degli  aculei  0,056."    Vinassa,  1900. 

Cortical  shell  rough ;  pores  circular  or  subcircular,  not  varying  much  in 
size,  diameter  slightly  greater  than  the  width  of  the  bars,  or  about  1/12 
the  diameter  of  the  cortical  shell ;  medullary  shell  about  2/7  the  diameter 
of  the  cortical  shell ;  spines  triangular-pyramidal,  twisted,  as  long  as  the 
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radius  of  the  cortical  shell,  basal  diameter  f  the  diameter  of  the  medul- 
lary shell. 

Occurrence. — Calvert  Formation.     Plum  Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Rev.  Edward  Huber. 

Genus  HEXASTYLUS  Haeckel. 

Hexastylus  simplex  Vinassa. 
Plate  CXXX,  Fig.  23. 

ffexaHyluH  Mimplex  Vinassa,  1900,  Mem.  d.  R.  Accad.  d.  Sci.  d.  Istit.  d.  Bologna, 
ser.  V,  voL  viii,  p.  232,  pL  i,  tig.  20. 

Description. — "  Sfera  grande,  molto  spessa,  scabrosa,  a  pori  rotondi, 
assai  radi.    Aculei  muniti  di  una  carena  mediana,  appuntiti. 

"Ha  qualche  somiglianza  coir  H.  marginatus  Hckl.  {Report  on  the 
Radiolaria)  figurato  a  tav.  XXI,  fig.  10,  ma  ha  i  pori  assai  meno  numer- 
osi  e  gli  aculei  molto  meno  lunghi; 

"  Diametro  della  sfera :  mm.  0,15 ;  lunghezza  degli  aculei :  mm.  0,06." 
Vinassa,  1900. 

Occurrence. — Calvert  Formation.     Lyons  Creek. 

Collections. — ^Maryland  Geological  Survey,  Johns  Hopkins  University, 
Bev.  Edward  Huber. 

Genus  CENOSPH/ERA  Ehrenberg. 

Cenosph^ra  porosissima  Vinassa. 
Plate  CXXX,  Figs.  24,  25. 

Cenosphijera porosissima  Vinassa,  1900,  Mem.  d.  R.  Accad.  d.  Sci.  d.  Istit.  d.  Bologna, 
ser.  V,  vol.  viii,  p.  229,  pi.  i,  tig.  3. 

Description. — "  Guscio  assai  grande,  non  molto  spesso,  scabroso,  con 
numerosi  pori  rotondi,  equidistanti  e  fittissimi. 

"Diametro  della  sfera:  mm.  0,125."    Vinassa,  1900. 

Shell  somewhat  rough,  pores  regular  and  circular  (or  almost  so), 
two  to  four  times  as  broad  as  the  bars,  six  to  eight  on  the  quadrant. 

Occurrence. — Calvert  Formation.    Lyons  Creek,  Plum  Point. 

Collections. — Maryland  Geological  Survey,  7ohns  Hopkins  University, 
Rev.  Edward  Huber. 
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Order  FORAMINIFERA. 

Suborder  VITRO-CALCAREA. 

Family  NUMMULINID>E. 

Genus  NOMOMNA  d  Orbigny. 

The  genus  yonionina  is  so  closelj  related  to  Polystomella  that  some 
authors  consider  that  it  should  he  allowed  to  larse  or  at  best  be  considered 
as  only  a  subgeneric  group  of  the  true  Polystomella  type.  Typically 
the  shell  is  convolute  with  equilateral  compression  as  in  Anomalina  so 
that  it  presents  a  symmetrical  nautiloid  form  in  which  the  final  volution 
embraces  all  the  others.  The  umbilicus  is  either  depressed,  flush,  or  filled 
with  exogenous  substance  as  in  S.  asierizans,  and  the  septal  markings  are 
more  or  less  depressed  though  the  amount  of  depression  varies  with  every 
species.  The  shell  substance  is  hyaline,  and  distinctly  perforate,  often 
finely  so.  The  aperture  is  situated  on  the  inner  margin  of  the  ultimate 
segment  and  is  either  an  arched  fissure  or  subdivided  into  a  number  of 
porous  openings  as  by  some  Polystomelld.  The  genus  does  not  seem  to  be 
recorded  prior  to  the  beginning  of  the  Tertiary.  At  the  present  time 
it  occurs  at  all  depths  and  is  cosmopolitan  in  distribution  occurring  in 
evenr  latitude. 

XoxioxiXA  SCAPHA  ( Fichtel  and  Moll). 
Plate  CXXXI,  Pigs.  1,  2,  3. 

IfauiUujf  $c»ipha  Fichtel  and  Moll,  1S03,  Test.  Microsc.,  p.  105,  pi.  xix,  figs.  d-f. 
NonioHiHa  teapha  Bradj,  18S4,  Cbal.  Rept.,  toL  ix.  p.  T:>0,  pi.  cix,  figs.  14,  15  land 

16?'. 
Simifmina  $fipha  Bagg,  189S,  Bull.  Amer.  Pal.,  No.  10,  p.  41,  pi.  iii,  figs.  4a,  4b. 

Description, — Test  free  hyaline,  finely  perforated,  elongate,  rattier 
strongly  compressed,  peripheral  margin  broadly  roimded,  chamhers  num- 
erous, narrow,  long,  rapidly  increasing  in  size  toward  the  ultimate  cham- 
ber and  separated  by  nearly  straight  septal  lines;  sutural  limbations 
becoming  more  marked  towards  the  ultimate  chamber  which  is  the 
largest  and  longest  and  extends  fully  two-thirds  the  length  of  the  entire 
shell.  Septal  plane  broadly  oval  or  cordate;  convolutions  about  tiuee, 
twelve  to  fourteen  chambefs  in  the  final  volution ;  aperture  a  small  con- 
centric slit  situated  on  the  inner  margin  of  the  ultimate  chamber. 
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This  species  is  a  common  form  in  the  Maryland  and  Virginia  Miocene. 
Seguenza  records  it  in  the  Miocene  of  Calabria  and  d'Orbigny  described 
it  from  the'  Vienna  Basin  Miocene.  It  becomes  more  abundant  in  the 
later  Tertiary. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.   Chesapeake  Beach. 

Collection, — Maryland  Geological  Survey. 

Genus  POLYSTOMELLA  Lamarck. 

The  shells  of  this  beautiful  and  delicate  genus  consist  of  regular, 
equilateral,  nautilus-shaped,  convolute  type  in  which  but  the  final  con- 
volution is  visible  externally.  The  complex  structure  of  the  interior 
of  the  chambers  is  admirably  worked  out  and  portrayed  by  Dr.  Carpenter 
in  his  Introduction  to  the  Study  of  the  Foraminifera.  Prof.  Brady  in 
the  Challenger  Report  briefly  but  clearly  defines  the  genus  as  follows: 
*'  The  test  of  Polystomella  is,  as  a  rule,  of  lenticular  or  discoidal  form. 
In  the  weaker  modifications  (e.  g.,  Polystomella  striatopunctata)  the  seg- 
ments are  more  or  less  infiated,  and  the  external  furrows  by  which  they 
are  separated  are  bridged  over  at  intervals  by  extensions  of  the  inner 
margins  of  the  segments,  leaving  rows  of  depressions  or  'fossettes'  to 
mark  the  septal  lines.  These  marginal  extensions  of  the  segments  are 
called  'retral  processes^  or  in  connection  with  their  external  shelly 
investment '  septal  bridges  ^  and  throughout  a  considerable  section  of  the 
genus  their  presence  to  a  greater  or  less  extent  is  the  only  advance  in 
structure  upon  that  of  the  Nonionince/'  This  author  adds  that  in 
more  typical  forms  the  septa  are  limbate  externally  and  the  retral 
processes  develop  into  a  series  of  transverse  ridges  which  almost  or 
completely  connect  the  septa  of  contiguous  chambers.  It  is  this  feature 
which  characterizes  the  Miocene  forms  of  the  Maryland  deposits.  Dr. 
Uhlig  records  it  as  early  as  the  Middle  Jurassic  but  it  is  not  well  repre- 
sented until  late  Tertiary*  time.  We  have  but  one  specimen  from  the 
Miocene  of  Maryland  but  in  the  overlying  Pleistocene  of  Cornfield  Har- 
bor further  southward  it  becomes  the  most  abundant  foraminifera  of  the 
region. 
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P0LY8TOMELLA  8TRIAT0PUNCTATA  (Fichtel  and  MoIIk 

Plate  CXXXI,  Fig.  4. 

NaniUuM  HriaUifmnrUan  Fichtel  and  Moll.  1«»03,  Test.  Mlcrosc.  p.  (n.  pL  ir,  firs^a-^. 

Description. — ^Test  rounded,  convolute,  lx)th  ?ide8  equally  compressed 
as  in  Xonionina  types,  peripheral  margin  obliquely  rounded,  becoming 
somewhat  lobulated  near  the  ultimate  chaml)er;  segments  triangular, 
twelve  in  the  last  volution,  separated  by  nearly  straight  septal  depressions 
in  the  form  of  bridges  which  mark  the  retral  processes  of  the  shell. 
Septal  plane  is  nearly  round  and  the  ajjerture  is  in  the  form  of  a  series 
of  pores  or  openings  along  the  inner  margin  of  the  ultimate  segment. 

Its  earliest  occurrence  is  from  the  Eocene  of  the  Paris  Basin  (Ter- 
quem). 

Occurrence. — Choptaxk  Fou3Iatiox.    Jones  Wharf. 

Collection. — ^lfar}'land  Geological  Survey. 

Family  ROTALID/t. 

Genus  DISCORBINA  Parker  and  Jones. 

The  typical  test  of  Discorbina  consists  of  a  trochoid  spire  with  nearly 
flat  bane  and  sharp  margin.  Parker  and  Jones  suggested  a  grouping  of 
the  various  forms  under  three  lieads,  namely,  the  conical,  the  vesicular 
and  the  outspread,  complanate  forms.  The  shell  is  hyaline  and  in 
larger  forms  is  coarsely  perforate  though  often  small  specimens  and 
certain  species  have  small  pores.  The  superior  surface  is  usually  raised 
into  a  spire  which  shows  the  entire  chambering  of  the  shell  and  the  arched 
septa,  while  the  inferior  face  is  quite  flat  or  even  depressed  and  only  the 
final  convolution  is  visible.  The  margin  is  generally  well  defined  and 
sharp  though  by  some  few  species  it  assumes  the  rounded  or  even 
squarely  set  borders  found  in  other  types.  The  aperture  is  usually  pro- 
tected by  an  overhanging  fringe  .and  is  sometimes  not  apparent,  while 
tubercles  occur  very  rarely  as  in  Asteriginae  types. 

The  genus  does  not  make  its  appearance  until  near  the  close  of  Cre- 
taceous time.  In  existing  seas  it  is  found  in  every  clime  being  dredged 
from  Davis  Strait,  to  the  Equator  and  from  the  Equator  to  Magellans 
Strait.  It  is  more  usually  found  in  shoal  waters  and  is  quite  scarce  below 
200  fathoms. 
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DiscoRBiNA  ORBICULARIS  (Terquein). 
Plate  CXXXI,  Fig.  5. 

Moialina  urbieularU  TerqueiDf  1876,  Auim.  sar  la  Plage  de  Dnnkerque,  p.  75,  pi.  ix, 
flg.  4,  a,  b. 

Description. — Test  minute,  trochoid,  consisting  of  several  rotaliform 
convolutions;  marginal  keel  sharp,  angular;  superior  surface  conical, 
inferior,  depressed  and  approximately  flat.  The  chambers  are  remark- 
ably curved  and  overlap  in  such  a  way  as  to  make  it  rather  difficult  to 
clearly  mark  the  several  volutions.  The  septa  are  visible  as  graceful 
curved  lines  but  arc  not  depressed  and  the  shell  is  finely  porous  in  our 
specimens. 

As  a  fossil  we  find  it  recorded  in  the  Miocene  of  southern  Italy  and  in 
the  Upper  Pliocene  sands  of  Rome.  At  the  present  time  it  is  best  known, 
according  to  Brady,  as  a  coral  reef  species  but  it  is  not  confined  to  reefs. 
It  ranges  in  depth  from  the  littoral  zone  to  about  400  fathoms. 

Occurrence. — Choptank  Formation.    Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 

Genus  PLANORBULINA  d'Orbigny. 
The  genus  Planorbulina  occupies  a  close  relationship  with  two  other 
generic  types,  namely,  Trvncatulina  and  Anomalina.  It  is  typically 
characterized  by  its  wide  spreading  flattened  form,  with  coarse  perforate 
shell  and  it  is  subject  to  great  variation  in  aperture,  marginal  fringe, 
limbation  of  sutures  and  in  sometimes  possessing  exogenous  tubercles. 
It  is  at  the  present  time  common  to  seas  of  all  latitudes  and  occurs  from 
the  littoral  zone  down  to  depths  of  3000  fathoms.  As  a  fossil  it  is  known 
as  early  as  the  Carboniferous,  is  rare  in  the  Lias,  common  again  in  the 
Cretaceous  and  is  well  represented  throughout  Tertiary  time. 

Planorbulina  mediterranensis  d'Orbigny. 
Plate  CXXXI,  Fig.  6. 

Planorbulina  iiteditvrranen»in  d'Orbigny,  1826,  Ann.  8c'i.  Nat.,  vol.  vii,  p.  280,  pl.xiv, 
tigs.  4-0;   Modele  No.  79. 

Description, — Test  much  flattened,  wide-.spread,  consisting  of  a  num- 
ber of  irregular  vaulted  chambers  with  depressed  umbilical  center.     Mar- 
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gin  is  lobulated  and  no  two  specimens  are  identical  in  contour,  number  of 
chambers,  etc. ;  all  showing  more  or  less  variation  as  in  Trfmcatulina  vari- 
abilis. 

D'Orbigny  records  the  form  from  the  Vienna  Miocene;  Seguenza, 
Parker  and  Jones  mention  it  from  the  later  Tertiaries  of  Italy  and 
Sicily,  and  it  is  known  in  the  English  Crag  and  the  Post  Tertiary  of 
Norway  as  well  as  in  many  other  localities  of  Tertiary  age. 

It  is  commonest  in  depths  of  less  than  50  fathoms  at  the  present  time 
and  is  not  confined  to  any  zone. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvekt  For- 
mation.    Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Genus  TRUNCATULINA  d'Orbigny. 

The  genus  Truncatulina  finds  its  typical  representation  in  the  species 
T.  lobatula  in  which  the  superior  surface  is  flat  or  nearly  so  and  all  the 
segments  are  visible,  while  the  inferior  surface  is  somewhat  vaulted  and 
the  form  is  so  involute  that  only  the  last  chambers  of  the  final  convolu- 
tion become  apparent.  The  amount  of  vaulting  and  even  the  flat  superior 
surface  is  subject  to  considerable  variation  and  in  Truncatulina  variabilis 
no  two  specimens  are  alike. 

Under  the  group  of  Planorbulinw  forms  belong  a  large  number  of 
species  described  under  the  names  of  Planorbvlina,  Anomdlina,  Rosalina, 
Rotalia,  etc.  It  is  one  of  the  most  abundant  of  all  living  species  and  is 
common  in  fossil  deposits  of  later  geologic  age  though  its  earliest  ap^ 
pearance  is  in  rocks  of  Carboniferous  age. 

Truncatulina  lobatula  (Walker  and  Jacob). 
Plate  CXXXI,  Fig.  7,  8. 

Nautilus  lobatulus  Walker  and  Jacob,  1798  ijlde  Kanmacher's  Ed.),  Adam's  Essays 

Microsc,  p.  642,  pi.  xiy,  fig.  86. 
Truncatulina  lobatula  Brady,  1884,  Chal.  Rept.,  vol.  ix,  p.  660,  pi.  xcii,  fig.  10;  pi. 

xclli,  figs.  1,  4,  5 ;  pi.  cxt,  figs.  4,  5. 
Truncatulina  lobatula  Bagg,  1898,  Ball.  Amer.  Pal.,  No.  10,  p.  85. 
Truncatulina  lobatula  Bagjr,  1901,  Md.  Geol.  Survey,  Eocene,  p.  252,  pi.  Ixlv,  fig.  3. 

Description. — ^Te&t  plano-convex,  moderately  vaulted,  last  volution  con- 
sisting of  seven,  eight,  or  nine  chambers  with  slightly  depressed  septa; 
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septal  lines  being  more  curved  on  the  superior  surface ;  aperture  a  small 
neatly  shaped  arch  at  the  inferior  margin  of  the  ultimate  segment. 

These  characters  are  subject  to  considerable  variation  and  when  the 
forms  become  highly  convex  the  species  grade  over  into  the  Truncatulina 
refulgent  type,  while  those  forms  more  flattened  constitute  TnmcattUina 
wuellerstorfi.  Those  regularly  and  symmetrically  developed  constitute 
Truncatulina  bovsa/na  d^Orbigny  and  the  less  regular  form  the  Trunca- 
tulina variabilis  of  the  same  author.  Both  of  these  forms  T.  lobatula 
and  T,  variabilis  are  abundant  in  the  Atlantic  coast  Miocene  deposits. 

As  a  fossil  it  is  one  of  the  most  abundant  types  and  is  very  widely  dis- 
tributed over  existing  oceans.  It  is  also  of  great  range  bathymetrically 
speaking,  occurring  at  all  depths  down  to  3000  fathoms. 

Its  geological  appearance  dates  from  the  Carboniferous  period. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Pawpaw  Point, 
Qovemor  Run,  Peach  Blossom  Creek.  Calvert  Formation.  Plum 
Point. 

Collection, — Maryland  Geological  Survey. 

Truncatulina  variabilis  d'Orbigny. 
Plate  CXXXI,  Pigs.  9,  10. 

Truncatulina  variabilis  d'Orblgny,  1826,  Ann.  Scl.  Nat.,  vol.  vil,  p.  279,  No.  8. 
Truncatulina  variabilis  Terquem,   1878,   M^m.   Soc.  Qeol.   France,   ser.  8,   voL  il, 
Mem.  iii,  p.  1,  tigs.  18-25. 
•      Truncatulina  variabilis  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  36,  pi.  11,  fig.  5. 

Description, — Test  consisting  of  a  depressed,  plano-convex,  exceedingly 
variable  form,  the  segments  of  which  are  never  uniform  or  regular  in 
arrangement  as  in  Truncatulina  lohatula  but  are  more  or  less  evolute  and 
vary  also  in  the  amount  of  compression  and  form.  The  shell  is  coarsely 
perforate.  The  aperture  is  a  wide  gaping  arch  extending  along  the 
inner  margin  of  the  final  convolution. 

This  species  is  very  abundant  in  the  Miocene  deposits  of  Maryland  and 
Virginia.  Its  first  recorded  appearance  as  a  fossil  is  from  the  Eocene 
of  the  Paris  basin  though  it  is  probably  of  much  earlier  occurrence. 

Occurrence. — Choptank  Formation.  Jones  Wharf,  Pawpaw  Point, 
Governor  Run,  Peach  Blossom  Creek.  Calvert  Formation.  Plum 
Point. 

Collection. — Marvland  Geological  Survey. 
30 


i 


466  SYSTEMATIC    PALEONTOLOGY 

Genus  ANOMALINA  d'Orbigny. 

The  genus  Anomalina  embraces  a  small  section  of  PlanorhulincB 
forms  which  become  so  symmetrically  convoluted  that  both  sides  of  the 
shell  are  similar  and  the  type  becomes  a  true  umbilicated  nautiloid 
organism.  This  perfect  symmetry  does  not  always  attain  and  d'Orbigny 
used  the  word  to  apply  to  two  different  types,  one  of  which  was  a  nearly 
equilateral  compressed,  subnautiloid  Planorbviina  while  the  other  was 
plano-convex  with  sunken  umbilicus.  The  forms  are  closely  allied  to 
Truncattilina  and  the  distinction  between  the  two  is  not  very  clear.  It 
is  unfortunate  to  still  retain  the  name,  but  as  it  has  some  difference  in 
method  of  growth,  perhaps  it  is  well  to  use  the  name  making  it  to  in- 
clude all  truly  nautiloid  forms  which  are  symmetrical  and  with  cen- 
trally located  aperture. 

Anomalina  GR08SEBU60SA  (Giimbel). 
Plate  CXXXI,  Fig.  11. 

TruHcatulina  gros»erugoM  Giimbel,  1868,  Abhand.  d.  k.  bayer.  Akad.  Wisa.,  ii,  cl, 
▼ol.  X,  p.  660,  pi.  ii,  tig.  104,  a,  b. 

Description. — Test  nautiloid,  very  coarsely  porous;  pores  larger  and 
more  numerous  upon  the  inferior  surface;  both  sides  convex;  umbilici 
distinct;  peripheral  margin  round;  chambers  large,  inflated,  septal 
lines  nearly  straight^  depressed,  aperture  situated  on  inner  margin, 
medial. 

Giimbers  specimens  were  from  the  Eocene  of  the  Bavarian  Alps.  In 
present  oceans  the  species  seems  to  occur  sporadically  at  different  locali- 
ties and  at  various  depths  down  to  2000  fathoms. 

Occurrence. — Choptank  Formation.  Peach  Blossom  Creek.  Cal- 
vert Formation.     Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Geniis  ROTALIA  Lamarck. 

The  genus  Rotalia  forms  but  a  small  division  of  the  series  of  Bota- 
LiDiE  forms.  The  walls  of  the  test  are  finely  perforate  while  the  allied 
genus  Planorbulina  has  coarsely  perforate  walls. 

The  general  type  is  that  of  a  turbinate  spire  which  in  typical  forms 
like  R.  beccarii  is  nearly  equally  convex  on  both  sides.    Again  by  some 


MARYLAND   GEOLOGICAL   SURVEY  467 

the  superior  surface  is  trochoid  while  the  inferior  remains  nearly  flat 
and  again  the  lower  side  becomes  the  arched  and  the  superior  the  de- 
pressed area.  In  the  normal  Rotaliform  arrangement  of  chambers  the 
whole  of  the  segments  appear  upon  the  superior  surface  and  only  those 
of  the  last  volution  on  the  lower  aspect.  Prof.  Brady  states  that  while 
the  umbilicus  is  sometimes  depressed  more  usually  there  is  an  exogenous 
deposit  of  shell  substance  over  it.  The  aperture  is  normally  a  curved 
fissure  on  the  inferior  face  of  the  final  segment. 

The  present  distribution  of  the  genus  is  in  tropical  and  temperate 
xones,  and  it  is  iypically  developed  in  shallow  waters  of  tropical  seas. 
Its  first  geological  occurrence  is  in  the  Gault  of  England. 

RoTALLA.  BECCARii  (Linne). 
Plate  CXXXI,  Figs.  12,  13. 

XantiluM  hecatrii   Linnc,   1767,  Syst.  Nat.,  12th  ed.,  p.  1162  ;   1788,  Syst.  Nat.,  13th 
(Gmelin's)  edit.,  p.  S370,  No.  4. 

Description. — Test  trochoid,  shell  wall  finely  porous  and  the  form 
built  into  a  compact  low  nearly  circular  spire;  peripheral  margin  lobu- 
lated,  obtusely  rounded,  chambers  numerous,  ten  to  forty,  somewhat  in- 
flated, about  ten  in  the  final  convolution.  Septal  lines  depressed  below 
and  nearly  straight;  curved  above  and  the  whole  number  of  chambers 
visible  on  the  superior  side.  Convolutions  about  three,  inferior  surface 
thickened,  and  often  beaded  with  exogenous  granules  at  the  umbilicus. 
Aperture  a  notched  subdivided  opening  or  a  series  of  pores  at  the  inner 
margin  of  the  ultimate  chamber.  This  foraminifer  rare  in  the  Miocene 
becomes  plentiful  in  the  Pleistocene  of  Cornfield  Harbor,  Md.  Its  fos- 
sil form  begins  with  the  middle  Tertiary. 

Occurrence, — St.  Mary's  Formation.  Cove  Point.  Choptank 
Formation.     Jones  Wharf. 

Collection, — Maryland  Geological  Survey. 

RoTALiA  BECCARII  VAR.  BRCECKHiANA  Karrer. 
Plate  CXXXI,  Fig.  14. 

Rotalia   hrvtckhiana  Karrer,  1878,  Drascbe^s  Geol.  d.  Insel  Luzon,  p.  98,  pi.  t,  flg. 
26. 

Description, — This  variety  of  the  Rotalia  beccarii  is  only  a  thickened 
form  of  the  type  species  and  differs  from  the  latter  in  the  more  convex 
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spire  and  inferior  surfaces.  It  seems  to  lack  the  surface  umbilical  tuber- 
cles and  is  somewhat  more  compactly  built  than  the  larger  forms  of  the 
type.  Only  a  few  forms  were  dredged  by  the  Challenger  expedition 
from  off  the  Ki  Islands  at  a  depth  of  500  fathoms. 

Occurrence. — Choptaxk  Fobmation.  1  mile  north  of  Grovemor 
Bun,  Peach  Blossom  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  GLOBIGERINIDi^. 

Genus  GLOBIGERINA  d'Orbigny. 

D'Orbigny  in  his  "  Tableau  Methodique  "  describes  the  genus  as  fol- 
lows: "  Test  free,  trochoid,  irregular;  spire  confused,  formed  of  spheri- 
cal chambers  more  or  less  distinct;  aperture  in  the  form  of  a  more  or 
less  depressed  hollow  situated  near  the  axis  of  the  spire  in  the  umbilical 
angle." 

The  shell  substance  is  porous  and  the  shell  walls  hyaline,  and  the  sev- 
eral chambers  connect  with  each  other  by  the  opening  at  the  umbilical 
vestibule.  The  number  of  segments  varies  from  three  to  as  many  as 
twenty.  The  genus  is  one  of  the  most  cosmopolitan  known  and  exists 
in  every  latitude,  and  at  every  depth,  but  the  forms  are  all  found  living 
at  the  surface  of  the  sea  except  G.  pachyderma.  It  dates  from  the 
Jurassic  age  in  the  fossil  world  and  became  so  abundant  in  the  Creta- 
ceous as  to  form  extensive  beds  of  chalk  of  great  thickness. 

Globiqerina  bulloides  d^Orbigny. 
Plate  C  XXXII,  Figs.  1,  2. 

Olobigerina  huUoiden  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  toI.  vii,  p.  277,  No.  1— Modele 

No.  17  (yonnji:)  and  No.  76. 
Olobigerina   bulloides    Brady,   1884,   Chal.  Rept.,  vol.  ix,   p.  593,  pi.  Ixxvii,   Ixxix, 

flgs.  3-7. 
Olobigerina  bnlloidet  Bagg,  1898,  Ball.  Amer.  Pal.,  No.  10,  p.  33. 
Olobigerina  bulloides    Bagg,  1901,   Md.  Oeol.  Survey,  Eocene,  p.  250,  pi.  Ixiii,  figs. 

15,  16,  16a. 

Description. — ^''Test  spiral,  subtrochoid;  superior  face  convex,  in- 
ferior more  or  less  convex  but  with  deeply  sunken  umbilicus,  periphery 
rounded,  lobulated;    adult  specimens  composed  of  about  seven  globose 
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segments,  of  which  four  form  the  outer  convolution;  the  apertures  of 
the  individual  chambers  opening  independently  into  the  umbilical  ves- 
tibule. Diameter,  sometimes  l-40th  inch  (0.63  mm.),  but  oftener  much 
less."    Brady,  1884. 

This  species  is  not  uncommon  in  the  Maryland  Miocene.  Its  first 
geological  appearance  dates  from  the  Cretaceous  epoch.  At  the  present 
time  it  exists  in  seas  of  all  latitudes  and  at  all  depths. 

Occurrence, — Chofpank  Formation.  Jones  Wharf,  Peach  Blossom 
Creek.     Calvert  Formation.     Plum  Point,  Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Globigerina  oretacea  d'Orbigny. 
Plate  CXXXII,  Fig.  3. 

Olohigerina  cretacea  d'OrbigDy,  1840,  M4m.  Soc.  g^ol.  France,  vol.  iv,  p.  34,  pi.  iii» 
flgs.  12-14. 

Description. — Test  rotaliform  but  strongly  depressed;  superior  sur- 
face flattened  or  but  slightly  convex,  inferior  side  depressed  toward  the 
center  and  excavated  at  the  umbilicus ;  periphery  obtuse  and  lobulated ; 
shell  typically  composed  of  three  fairly  distinct  convolutions;  the  outer- 
most consisting  of  from  five  to  seven  segments,  the  later  relatively  small^ 
subglobular;  the  aperture  opening  into  the  umbilical  vestibule. 

This  species,  which  is  most  abundant  in  the  Cretaceous  deposits  of  the 
globe,  is  very  rare  in  our  Maryland  Miocene.  Brady  in  the  Challenger 
Eeport  states  that  he  never  found  typical  forms  of  this  species  in  any 
localities  examined  by  the  Challenger,  but  a  few  stoutly  built  modifica- 
tions exist. 

Occurrence. — Calvert  Formation.     Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Family  TEXTULARIDit. 

Genus  TEXTULARIA  DetVance. 

"  The  shell  of  Textvlaria  essentially  consists  of  a  binary  series  of  seg- 
ments arranged  symmetrically  on  the  two  sides  of  a  longitudinal  axis; 
the  segments  of  one  side  alternating  with  those  of  the  other,  and  each 
segment  communicating  with  the  segments  anterior  and  posterior  to  it 
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on  the  opposite  side.  As  the  size  of  the  segments  usually  increases  pro- 
gressively, the  outline  of  the  shell  is  generally  more  or  less  triangular, 
the  apex  of  the  triangle  being  formed  by  the  first  segment,  and  its  base 
by  the  last  two."  (Carpenter,  Introduction  to  the  Study  of  the  Fora- 
minifera.)  The  shells  of  this  genus  show  great  variation  in  struc- 
ture, shape,  and  composition  of  the  shell  substance.  Typical  forms  are 
hyaline  with  large,  closely  set  pores,  but  the  larger  varieties  are  often 
composed  of  arenaceous  grains  and  either  have  a  siliceous  base  or  cal- 
careous matrix.  The  best  examples  come  from  shallow  waters  of  tem- 
perate and  tropical  seas,  but  the  genus  is  very  widespread  and  is  found 
at  considerable  depths.  Its  geological  distribution  is  interesting  since  it 
is  one  of  the  earliest  types  we  find  developed  and  it  is  known  from  the 
Paleozoic  deposits. 

Textulabia  ABBREVLA.TA  d'Orbigny. 
Plate  CXXXII,  Fig.  4. 

Ttxtuhtrin  abbre/'uitn  d'Orbigny,  1846,  Foram.  Fossiles  Vienne,  p.  241^  pL  xv,  Ggs. 

9-12  (error  for  7-12). 
Textnlaria  abbrevinta  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  18. 

Description. — Test  short  and  thick,  sharply  pointed  at  the  posterior 
€nd,  rapidly  enlarging  above,  laterally  compressed,  but  not  strongly  so. 
being  broadly  elliptical  in  outline,  with  narrowly  rounded  margins  ap- 
proaching angularity.  The  chambers  are  narrow  and  increase  in  size 
rapidly  towards  the  ultimate  chamber;  septal  lines  straight,  apparent  as 
fine  lines,  not  depressed;  aperture  a  semilunar  arch  on  interior  margin 
of  final  segment. 

Occurrence. — Choptank  Formation.     Governor  Eun. 

Collection. — Mar}land  Geological  Survey. 

Textulabia  agglutinans  d'Orbiffny. 


e"J 


Plate  CXXXII,  Fig.  5. 

Texfiifarin   of/i/hitinttnii   d'Orbigny,    1839,   Foram.  Cuba,   p.  136,   pi.  i,  figs.  17,  IS; 

3i-:<4. 
Tertnlorio  ai/ifJutinnn*  Bagg,  1898,  Bull.  Ainer.  Pal.,  No.  10,  p.  19. 

Description. — Test  agglutinous,  elongated,  tapering  but  slightly;  of 
a  dull  gray  color;  laterally  convex;  i)eripheral  margin  lobulated,  rounded; 
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chambers  numerous,  nine  or  ten  in  each  series;  septa  somewhat  curved, 
short.  It  is  the  most  common  variety  of  the  TextularicB.  As  a  fossil 
it  dates  back  to  the  Cretaceous  period.  It  occurs  at  all  depths  and  lati- 
tudes at  the  present  time  and  is  one  of  the  most  widely  distributed  of  the 
Foraminifera. 

Occurrence, — Choptank  Formation.  Jones  Wharf,  1  mile  north 
of  Governor  Run.  Calvert  Formation.  Plum  Point,  Chesapeake 
Beach. 

Collection. — Maryland  Geological  Survey. 

Textularia    articulata  d'Orbigny. 
Plate  CXXXII,  Figs.  G,  7. 

Textularia  articulata  d*Orbigny,  1846,  Foram.  Fossiles  Vlenne,  p.  250,  pi.  xv,  flgs. 

16-18. 
Textularia  articulata  Bagg,  1898,  Bull  Amer.  Pal.,  No.  10,  p.  19. 

Description. — Test  rather  broad  and  laterally  compressed;  tapering 
only  slightly  towards  the  posterior  end,  which  is  somewhat  rounded; 
peripheral  margin  sharp,  provided  with  a  marginal  keel  encircling  the 
sides  of  the  entire  shell;  chaml^ers  numerous,  about  ten  in  each  series, 
separated  by  nearly  straight  depressed  septal  lines.  Aperture  a  small 
median  opening  along  the  inner  margin  of  the  final  segment.  This 
species  is  closely  related  to  T.  carinata  but  differs  in  not  possessing  the 
marginal  spines  and  irregularity  and  the  sutures  and  is  not  quite  so  lim- 
bate. 

Some  of  the  si)eciniens  assume  irregular  shapes  and  are  more  or  less 
bent  or  deformed. 

Occurrence. — Calvert  Formation.     Plum  Point,  Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Textularia  gramen  d^Orbigny. 
Plate  CXXXII,  Figs.  8,  9. 

Textularia  (/rainen  d'Orbigny,  1846,  Foram.  Fossiles  Vienne,  p.  248,  pi.  xv,  tigs.  4-6. 
Textularia  gramen  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  19. 

Description. — Test  arenaceous,  rough,  stoutly  built,  laterally  com- 
pressed ;  margin  subangular ;  five  to  seven  wide  chambers  in  each  series ; 
very  slightly  convex;  posterior  end  neatly  rounded,  general  outline  sim- 
ilar to  Textularia  hauerii  d^Orb.  but  distinguished  from  that  species  by 
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its  more  angular  lateral  edges,  and  differing  from  TexttUaria  abbreviaia 
d'Orb.,  which  it  also  resembles,  in  being  less  short  and  thick. 

Occurrence. — Choptank  Formation.    Governor  Rnn,  Jones  Wharf. 

Colleciion. — Maryland  Geological  Survey. 

Textularia  cakinata  d^Orbigny. 
Plate  CXXXII,  Fig.  10. 

TezttUaria  carinata  d'Orbigny,  1846,  Foram.  Fosslles  Vienne,  p.  247,  pi.  xiT,  figs. 
33-34. 

Description, — ^Test  arenaceous,  rather  stontly  bnilt  and  somewhat  com- 
pressed, bnt  tapering  rather  narrowly  at  the  posterior  end  so  that  it  is 
almost  acuminate.  The  lateral  margins  are  strongly  carinate  as  in 
TexiuUma  ariiculata,  from  which  it  is  with  difficulty  distinguished,  and 
it  may  well  be  doubted  whether  it  is  wise  to  separate  the  two  as  d'Orbigny 
has  done.  It  has  somewhat  strongly  marginal  extensions,  however,  and 
these  extensions  are  more  broken  and  the  sutures  are  less  depressed.  It  is 
closely  allied  to  Textularia  marginata  but  differs  from  it  in  the  flanged 
sides. 

lyOrbigny's  specimens  were  from  Nussdorf ,  Austria. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvert  For- 
mation.   Chesapeake  Beach. 

Collection. — ^Maryland  Geological  Survey. 

Textularia  sagittula  Defrance. 
Plate  CXXXII,  Figs.  11,  12. 

Textularia  iagitttda  Defrance,   1834,   Diet.  Sci.  Hist,  vol.  xxxll,  p.  177;  vol.  liii, 

p.  844;  Atlas  Conch.,  pi.  xiil,  fig.  5. 
Textularia  sagittula  Bagg,  1898,  Ball.  Amer.  Pal.,  No.  10,  p.  20. 
TextulaHa  $agittula  Bagg,  1901,  Md.  Geol.  Survey,  Eocene,  p.  284,  pi.  Izii,  fig.  2. 

Description. — ^Test  elongated,  strongly  compressed  with  sharp-angled 
peripheral  margins;  chambers  numerous,  closely  set,  separated  by  short, 
straight  septal  lines  visible  externally  but  not  depressed.  The  aperture 
is  linear,  terminal.  Its  geological  distribution  is  from  the  Cretaceous 
to  the  present  time. 

Occurrence. — Choptank  Formation.  Jones  Wharf.  Calvebt  For- 
mation.   Plum  Point,  Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 
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Textularia  subangulata  d^Orbigny. 
Plate  CXXXII,  Fig.  13. 

Textularia  subangulata  d'Orbigny,  1846,  Foram.  Fossllcs  Vienne,  p.  274,  pi.  xv,  tigs. 

1-8. 
Textularia  subangulata  Bagg,  1898,  Bull.  Amer.  Fal.,  No.  10,  p.  20. 

Description. — Test  consisting  of  a  relatively  small  number  of  cham- 
bers which  increase  very  rapidly  in  size  from  the  posterior  to  the  ante- 
rior end;  peripheral  margins  sharp-angled.  The  sides  of  the  shell  are 
laterally  compressed  and  parallel,  only  their  extremities  forming  the 
sharp  periphery.  The  posterior  end  is  acuminate,  anterior  broad,  ob- 
tusely rounded;  ultimate  chamber  much  elevated  and  larger  than  any 
other  segment.  The  aperture  is  a  median  arched  slit  situated  on  the 
inner  margin  of  the  final  segment. 

Occurrence. — Choptank  Formation.     Governor  Run. 

Collection. — Maryland  Geological  Survey. 

Genus  BOLIVINA  d'Orbigny. 

The  genus  Bolivina  possesses  the  biserial  or  Textulariform  development 
of  its  chambers,  but  it  never  loses  the  elongation  and  inversion  of  its  lip 
so  characteristic  of  the  Bulimine  type  and  this  aperture  is  usually  some- 
what oblique.  While  possessing  characters  similar  to  both  Textulariform 
and  Bulimine  types  as  above  mentioned  it  also  is  allied  closely  with  the 
genus  Valvulina  which  has  the  same  segment  arrangement.  Its  earliest 
occurrence  as  a  fossil  is  in  the  Cretaceous  and  it  becomes  more  frequent 
in  subsequent  deposits.  At  the  present  time  the  genus  is  very  evenly 
distributed  over  every  latitude  and  Prof.  Brady  states  that  it  is  found 
at  from  a  few  to  2000  fathoms,  but  usually  on  bottoms  of  less  than  300 
or  400  fathoms. 

Bolivina  beyrichii  var.  alata  Seguenza. 
Plate  CXXXII,  Fig.  14. 

Valvulina  alata  Segueuza,  1862,  Atti  dell'  Accad.  Gioenia,  ser.  ii,  vol.  xvlii,  p.  113, 
pi.  li,  llgs.  5,  5a. 

Description. — This  species  is  a  modification  of  B.  beyrichii  and  is 
closely  related  to  B.  gramen  {Valvulina  gramen  d^Orb.).  The  former 
is,  however,  more  slender  and  somewhat  narrower  and  has  greater  depth 
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and  subtri angular  outline  of  its  later  chambers.  In  the  variety  "  dlaia  " 
there  is  a  well  defined  wing  or  keel  around  the  periphery  and  the  test  is 
rather  more  flattened  than  in  the  Bolivina  beyrichii  types. 

The  prolongation  of  the  aperture,  together  with  its  marginal  keel, 
furnishes  a  sure  key  to  the  identification  of  the  species.  It  is  found  in 
existing  seas  at  depths  from  50  to  800  fathoms. 

Occurrence. — Cal\'ert  Formation.     Chesapeake  Beach. 

Collection. — Maryland  Geolocdcal  Survev. 

Family  LAGENIDit. 
Subfamily  NODOSARINit. 

Genus  CRISTELLARIA  Lamarck. 

The  genus  Cristellaria  is  represented  in  its  typical  form  by  a  piano- 
spiral  lenticular  shell  with  the  aperture  always  at  the  outer  margin 
of  the  periphery.  Sometimes,  however,  the  later  chambers  of  the  shell 
become  enlarged  and  drawn  out  so  that  the  shell  becomes  very  oblong 
and  when  the  primary  chambers  are  very  small  and  the  later  ones  ex- 
tremely developed  it  resembles  the  Nodosarian  type.  The  genus  makes 
its  first  appearance  in  the  Triassic.  It  is  very  widespread  at  the  present 
time  and  occurs  at  all  depths  but  is  most  common  at  depths  of  less  than 
300  fathoms. 

Cristellaria    cultr  at  a    ( Montf ort ) . 
Plate  CXXXII,  Fig.  15. 

Bifbuluft  cnltratHH  Montfort,  1808,  Conch.  Syst.,  vol.  i,  p.  214,  54th  ^enre. 
Crintellaria  cnltratn  Bajrg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  26. 

Description. — Test  circular,  biconvex,  smooth  and  glistening;  margin 
sharp  and  broadly  keeled;  chambers  seven  to  eleven  in  the  last  volution, 
somewhat  convex,  either  smooth  or  costate ;  aperture  radiate.  The  width 
of  the  marginal  keel  is  very  variable,  though  always  more  or  less  devel- 
oped, and  this  constitutes  the  essential  feature  of  the  species. 

Occurrence. — St.  Mary's  (?)  Formation.    Crisfield  Well  (7T6  feet). 

Collection. — Maryland  Geological  Survey. 
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Cristellarl\  wetherellii  (Jones). 
Plate  CXXXII,  Fig.  16. 

MaryinuUna  wetherellii  Jones,  1854,  Morrises  Cat.  Brit.  Foss.,  Ed.  2,  p.  87. 
CriHtellaria  wetherellii  Brady,  1884,  Chal.  R«pt.,  vol.  ix,  p.  537,  pi.  cxlv,  ti^.  14. 
OHxtellaria  wetherellii  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  27. 

Description. — Test  elongate,  eompressetl,  pod-like,  primordial  seg- 
ments more  or  less  involute,  ultimate  segments  extending  into  a  straight 
or  nearly  straight  series.  The  surface  of  the  shell  ornamented  externally 
by  raised  tubercles  more  or  less  regularly  arranged  between  the  septal 
lines  of  some  of  the  chambers  and  also  upon  the  septal  lines.  Transverse 
sections  are  elliptical  and  show  in  some  forms  an  angular  periphery  and 
when  so  they  approacli  Cristellariu  decorata  Reuss  in  outline. 

Occurrence, — St.  Mary's  (?)  Formation.    Crisfield  well  (?T6  feet). 

Collection. — Mar}4and  Greological  Survey. 

Subfamily  POLYMORPHINyt. 

Genus  POLYMORPHINA  d'Orbigny. 

The  genus  Polymorphina  shows  remarkable  variation  in  its  biserial 
arrangement  of  lageniform  chambers.  Usually  the  segments  are  ar- 
ranged somewhat  oblique  to  the  principal  axis  and  the  segments  are  pro- 
longed and  overlap  each  other  in  such  a  manner  as  to  render  the  whole 
shell  very  unsymmetrical.  Sometimes  the  chambers  are  flattened,  at 
other  times  thev  are  nearlv  round  and  their  surface  decoration  is 
equally  varied. 

The  genus  is  closely  related  to  Textularia  in  its  method  of  growth,  but 
it  also  presents  strong  affinities  to  Uvigeritia  and  Nodosarin.  The  aper- 
ture is  typically  a  radiating  fissure. 

It  is  most  common  at  the  present  time  in  shoal  waters  and  is  known  in 
waters  of  the  arctic,  temperate  and  tropical  zones.  Its  earliest  appear- 
ance as  a  fossil  is  in  the  Trias  and  it  is  especially  plentiful  in  Tertiary 
strata.  In  the  Maryland  Miocene,  however,  it  does  not  seem  to  be  at  all 
abundant  and  but  few  specimens  occur. 
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PoLYMORPHiKA  COHPOESSA  d'Orbigny. 
Plate  CXXXIII,  Fig.  1. 

Polymorphina  eompresm   d*Orbigny,    1846,  Foram.  Fossiles  Vienne,  p.  338,  pi.  xii, 

figs.  32-34. 
Polymorphina  compre»sa   Bagg,    1898,   Bull.    Amer.  Pal.,  No.  10,  p.  29,  pi.  ill,  figa. 

la,  lb. 
Polymorphina   coinpresBa   Bagg,    1901,   Md.  Geol.  Survey,   Eocene,   p.  346,  pi.  Ixiii, 

fig.  10. 

Description. — "  Shell  oblong,  inequilateral,  compressed,  more  or  less 
fusiform ;  chambers  numerous,  arranged  in  two  inequal  series,  somewhat 
inflated ;  septal  lines  depressed ;  surface  smooth  or  faintly  striated ;  aper- 
ture variable,  usually  simple,  circular,  coronate;  sometimes  labyrinthic, 
or  porous/^    Brady,  Parker  and  Jones. 

Occurrence, — Choptank  Formation.  Jones  Wharf,  1  mile  north  of 
Governor  Run.     Calvert  Formation.     Plum  Point,  Chesapeake  Beach. 

Collection. — ^Maryland  Geological  Survey. 

Polymorphina  compressa  var.  striata  n.  var. 
Plate  CXXXIII,  Fig.  2. 

Description. — Test  similar  in  size,  amount  of  compression,  arrange- 
ment of  chambers  and  in  their  number  to  P.  compressa,  but  it  differs 
from  the  latter  in  having  a  number  of  definite  cost«  running  over  every 
chamber.  There  would  be  some  doubt  about  the  validity  of  this  variety 
were  it  not  for  the  fact  that  the  amount  of  striation  is  so  great  and  so 
entirely  different  from  the  common  P.  compressa.  It  is  no  doubt  easy 
to  find  in  Brady^s  illustrations  of  the  species  indications  of  cost®,  but 
when  these  become  constant  and  well-defined  there  is  good  reason  to  re- 
gard the  forms  as  a  variety. 

Occurrence. — Choptank  Formation.     Jones  Wharf,  Governor  Run. 

Collection. — Maryland  Geological  Survey. 

Polymorphina  elegantissima  Parker  and  Jones. 

Plate  CXXXIII,  Fig.  3. 

Polymorphina  eUt/antUHima  Parker  and  JoDes,  1865,  Fbilos.  Trans,  of  Roy.  Soc,  toI. 
civ,  table  x,  p.  438. 

Description. — Test  ovoidal,  anterior  end  acute,  posterior  obtusely 
rounded;  chambers  four  or  five,  elongate,  arranged  in  an  inequilateral 
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biserial  manner  and  overlapping  in  buch  a  way  that  while  one  side  re- 
mains nearly  Hat  the  opposite  is  more  or  less  irregularly  vaulted  and 
shows  all  the  chambers  in  parallel  arrangement;  final  segment  broad 
below,  embracing,  and  bearing  the  mammillate  aperture  upon  the  anterior 
end.  Shell  surface  smooth;  finely  perforate.  Polymorphina  anceps 
Roiiss,  and  P.  prohlema  var,  delioidea  Reuss  are  probably  identical  with 
this  species.  The  same  species  is  found  in  the  Eocene  at  Woodstock, 
Virginia. 

Occurrence. — Calvert  Formation.    Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Polymorphina  qibba  (d'Orbigny). 
Plate  CXXXIII,  Fig.  4. 

aiohnlina  tjiblKt  d'Orblgny,  1846,  Foram.  Fobs.  Vienue,  p.  227,  pi.  xili,  tl|?8.  13,  14. 
rohjmoi'phina  gihha  Bagg,  1901,  Md.  Geol.  Survey,  Eocene,  p.  248,  pi.  Ixiii,  tig.  12. 

Description. — Test  subglobular,  apex  slightly  produced,  base  obtusely 
rounded,  consisting  of  from  two  to  four  chambers  compactly  joined  and 
overlapping.  The  surface  is  smooth,  unmarked  by  any  septal  con- 
striction. Septa  visible  as  fine  oblique  lines.  In  transverse  section  the 
shell  appears  almost  circular.  The  aperture  is  mammillate  and  the  speci- 
mens we  have  are  rather  small.  It  occurs  in  the  Eocene  of  Marvlaiid 
but  is  never  a  common  species. 

Occurrence. — Calvert  Formation.    Chesapeake  Beach. 

Collection. — Maryland  Geological  Survey. 

Polymorphina  lactea  (Walker  and  Jacob). 
Plate  CXXXIII,  Figs.  5,  6. 

Serpnla    lartea   Walker   and  Jacob,  17J)8    (ji<U  Kanmaclier'a   Ed.),  Adams  Essays, 

Microsc,  p.  «:{4,  j)!.  xiv,  tig.  4. 
roh/morpMuu  luctvu  Hagu',  1«'.»S,  Bull.  Amer.  Pal.,  No.  10,  ]».  31. 
Poh/morpfiifm  ^^•^•<l  Bagg,  1901,  Md.  Geol.  Survey,  Eocene,  p.  248,  pi.  Ixiii,  tig.  18. 

Description. — This  rather  common  form  of  Polymorphina  has  an 
ovate  or  subpyriform  test,  only  sliglitly  eoiiipressed  and  has  but  three  or 
i«nir  cliambers  with  flush  sutures  and  faint  septal  lines.  The  aperture  is 
terminal,  radiate.  It  occurs  as  a  fossil  as  earlv  as  the  Jurassic  and  is 
present  from  there  on  with  increasing  numbers. 
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Occurrence, — Choptaxk  Formation.  Jones  Wliarf.  Calvert  For- 
mation.    Plum  Point. 

Collection, — Maryland  Geolojrical  Survev. 

PoLYMORPHiNA  REGiNA  Bradv,  Parker  and  Jones. 

Plate  CXXXlir,  Fig.  7. 

Polyinorphina    regina    Bradj,   Parker   and    Jonea,  1870,  Trana.  Lion.  Soc.  LoDdoD, 
vol.  xxvii,  p.  241,  pi.  xH,  fig.  32,  a,  b. 

Description. — Tlie  external  ornament  of  closely  set,  regular  longi- 
tudinal costae  serve  to  separate  this  species  from  its  congenitors,  P,  pro- 
hlema  and  P.  ohlonga.  Tliere  are  six  or  seven  cliambers  clustered  about 
a  central  axis  and  with  deeply  depressed  septal  lines.  Species  of  striate 
Polyinorphina  are  comparatively  rare  and  but  few  occur.  In  present 
oceans  this  species  is  confined  to  shallow  waters  near  islands  in  the  Pacific. 

Occurrence. — Cal\t:rt  Formation.     Chesapeake  Beach. 

Collection. — ^laryland  Geological  Survey. 

Genus  UVIGERINA  d'Orbigny. 

The  essential  features  of  the  genus  Uvigcrina  consist  of  an  elongated 
spire  of  irregular  shaped  chambers  arranged  in  three  series  and  termin- 
ating in  an  elongated  tubular  neck  ujjon  which  is  situated  the  everted 
lip  around  the  aperture.  The  normal  triserial  arrangement  is  not 
alwavs  adhered  to  and  biserial  forms  occur  as  well  as  those  with  more 
than  three  chambers  in  one  series.  The  surface  of  the  shell  is  also 
variouslv  ornamented  and  in  other  cases  the  chambers  are  smooth. 

Morphologically  it  is  related  to  the  Polymorphince  but  the  aperture 
alone  is  sufficient  to  distinguish  the  two.  It  dates  from  the  Eocene 
period  and  exists  in  present  oceans  at  all  depths  and  over  all  seas. 

UviGERiNA  CANARiENSis  d'Orbiguy. 
Plate  CXXXIir,  Fig.  8. 

Uvitjeriitu  runarierufis  d'Orblij^ny,  1889,  Foram.  Canaries,  p.  138,  pi.  1,  lijfs.  25-27. 
Vvigerinn  cauarkiuU  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  31. 

Description. — The  test  of  Uvigerina  ranariensis  is  recognized  by  its 
smooth  surface  although  faint  indications  of  striae  are  sometimes  seen  here 
and  in  the  form  descrilx^d  bv  d'Orbignv  under  the  name  of  U,  urnula 
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which  is  apparently  the  same  species.  The  shell  is  of  triserial  arrange- 
ment of  unequal  lengths  and  chambers  and  ends  in  the  characteristic 
tubular  neck.  The  segments  are  more  or  less  globose  and  distinct  with 
definite  suture  w4th  flaring  aperture. 

Occurrence, — St.  Mary's  Formation  (?).    Crisfield  well  (77G  feet). 

Collection. — Maryland  Geological  Survey. 

UviGERiNA  PYGM^A  d'Orbigny. 
Plate  CXXXIII,  Fig.  9. 

Uifigerina  pygmaa  d'Orbigny,  lb26,  Ann.  Sci.  Nat.,  vol.  vii,  p.  269,  pi.  xii,  tigs.  8,  9; 

Modele  No.  67. 
T/viyerimt  pygmcBa  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  32. 

Description, — Test  more  or  less  broadly  ovate,  stoutly  built,  with  thick 
shell  wall.  The  chambers  are  numerous,  large  and  globose,  separated 
by  depressed  septal  lines.  The  surface  is  marked  by  a  number  of  promi- 
nent longitudinal  costaj  which  are  less  numerous  and  larger  than  in  the 
longer  and  more  tapering  Uvigerina  tenuiMriata  Reuss.  The  primordial 
end  is  rounded  and  the  anterior  extended  into  a  short  tubular  neck  with 
flaring  aperture.  This  interesting  little  species  occurs  quite  frequently 
in  the  well-boring  at  Crisfield.  Its  geological  range  is  from  the  Miocene 
to  Kecent. 

Occurrence, — St.  Mary's  (?)  Formation.    Norfolk  'well  (645  feet). 

Collection, — Maryland  Geological  Survey. 

Uvigerina  tenuistriata  Rcuss. 
Plate  CXXXlll,  Fig.  10. 

Uvif/erina  tenuistriata  Reu88,   1870,  Sitzungsb.  d.  k.  Akad.  Wiss.  Wlen,  vol.   Ixil, 

p.  48.5,  pt.  i. 
Uvigerina    Itnuintriata   von  Schlicht,  1870,  Foram,  Septar.  Pietzpuhl,  pi.  xxii,  tigs. 

84-37. 
Uvigerina  tenuistriata  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  33. 

Description. — Test  much  more  finely  striate  than  Uvigerina  pygmcBa, 
more  slender,  tapering  to  a  small  well-rounded  end  below  and  gradually 
increasing  in  size  above.  The  chambers  are  not  so  globose  and  the  septa 
are  not  so  depressed  as  in  Uvigerina  pygmcpa.  The  aperture  at  the  end 
of  a  tubular  neck  as  in  typical  Uvigerina  forms.     The  species  is  less 
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oommon  than  its  near  relative  above  referred  to.     Its  geological  range  is 
from  the  Upper  Oligocene  to  Eecent. 

Occurrence. — St.  Mary's  ( ?)  Formation     Crisfield  well  (776  feet). 

Collection. — Maryland  Geological  Survey. 

Genus  SAGRINA  d'Orbigny. 

D'Orbigny  first  used  the  generic  term  Sagrina  for  a  biserial  variety  of 
Uvigerina  with  longitudinal  costae.  Later  he  placed  under  the  same 
a  rough  dimorphous  Textularian  which  was  distinguished  from  the  genus 
Gaudryina  in  possessing  a  terminal  raised  aperture. 

Parker  and  Jones  have  more  recently  applied  the  name  Sagrina  to  a 
group  of  dimorphous  TJvigerince  which  are  typically  textulariform  in 
their  primordial  segments  and  nodosariform  in  their  later  ones.  This 
dimorphous  character  is,  however,  not  always  followed  and  Brady  has 
sho;*!!  in  the  Challenger  Report  a  number  of  forms  wholly  nodosarian  in 
their  growth.  The  shell  is  hyaline,  perforate,  and  the  exterior  is  sub- 
ject to  great  variation  of  surface  decoration.  The  aperinire  is  in  the  fonn 
of  a  tubular  raised  neck  with  an  everi^d  phialine  neck. 

In  existing  oceans  Brady  says  the  genus  is  common  in  shallow  waters 
of  tropical  seas.     As  a  fossil  it  is  not  known  prior  to  the  Miocene  epoch. 

Sagrina  spinosa  n.  sp. 
Plate  CXXXTII,  Fig.  11. 

Description. — This  peculiar  and  interesting  species  somewhat  resem- 
bles S.  raphanus  Parker  and  Jones,  but  differs  from  the  latter  in  several 
particulars.  The  surface  ridges  in  our  specimen  end  in  a  series  of  pro- 
jecting points  which  at  the  distal  end  become  definite  spines,  though 
these  are  short  and  stubby.  Again  there  are  arched  cross  ridges  between 
these  oostae  which  while  they  may  not  indicate  the  internal  structure  of 
the  chambers  serve  to  mark  their  location.  The  aperture  ends  in  a 
neatly  raised  phialine  everted  lip  with  central  roimded  orifice. 

Occurrence. — Choptank  Formation.     Jones  Wharf. 

Collection. — Maryland  Geological  Survey. 
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Suborder  PORCELLANEA. 

Family  MILIOLIDit. 

Genus  MILIOLINA  WUliamson. 

"Shell  free;  convoluted;  inequilateral;  usually  oblong;  consisting  of 
numerous  segments,  each  of  which  in  turn  extends  over  the  entire  length 
of  the  shell.  Convolutions  not  disposed  in  the  same  plane,  but  con- 
stantly changing  their  direction,  so  that  parts  of  from  three  to  six  visible 
segments  contribute  in  various  proportions  to  form  the  external  surface 
of  the  shell.  Septal  orifice  large,  alternately  occupying  opposite  extremi- 
ties of  the  shell ;  furnished  with  an  appendicular  tooth.'*    WilUamson. 

MiLIOLINA  SEMINULUM   (Ldnn6). 

Plate  CXXXIII,  Fig.  12. 

Serptda  seminulum   Linn^,  1767,  Syst.  Nat.,  12  edit.,   p.  1264,  No.  791;    IS   edit. 

(GmeliD'B),  1788,  p.  3739,  No.  2. 
Miliolina  seminulum   Williamson,  1858,   Rec.  Foram.  Gt.  Brit.,  p.  85,  pi.  vii,  figs. 

183-185. 
Miliola  Marylandica  Lea,  1838,  Contrib.  to  GeoL,  p.  215,  pi.  6,  fig.  227. 
Miliolina  seminulum  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  23. 

Description. — Test  free,  calcareous,  imperforate;  elliptical  or  oblong 
in  outline;  consisting  of  five  visible  elongate,  smooth  segments.  The 
segments  are  arranged  in  an  inequilateral  manner  around  a  Miliolina 
axis.  The  two  outer  ones  extend  the  entire  length  of  the  shell  with  ends 
overlapping  and  the  aperture  in  the  extremiiy  of  the  larger  segment 
forms  a  horseshoe-shaped  opening  with  appendicular  tooth  in  its  center. 

This  species  does  not  extend  back  prior  to  the  Eocene.  It  is  in  existing 
oceans  one  of  the  most  cosmopolitan  species,  extending  from  the  extreme 
Arctic  regions  through  the  equator  to  the  Antarctic  region  in  the  south 
and  it  is  present  at  all  depths  from  shallow  pools  to  3000  fathoms. 

It  is  more  abundant  in  Virginia  than  in  Maryland.  This  species  of 
Miliolina  was  the  first  foraminifer  described  from  the  Maryland  Mio- 
cene. It  was  figured  and  described  by  Isaac  I^ea  under  the  name  Miliola 
marylandica  in  his  "  Contributions  to  Geology."  From  his  description 
and  figure  there  can  be  no  doubt  about  the  species  referred  to  as  a  typical 

example  of  M.  stmiinulum. 
31 
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Occurrence. — St.  Mary's  Formation.    St.  Mary's  River.    Chofiank 
Formation.    Jones  Wharf,  Qovemor  Run. 
Collection. — ^Maryland  Geological  Survey. 

Genus  SPIROLOCULINA  d'Orbigny. 

In  the  genus  Spiroloculina  the  segments  are  arranged  in  one  plane 
and  the  chambers  extend  the  entire  length  of  the  shell  in  alternating 
series  with  the  aperture  successively  changing  from  end  to  end  as  the 
form  enlarges.  This  fact  of  the  appearance  of  all  the  chambers  upon 
both  sides  of  the  shell  serves  to  distinguish  the  genus  from  MUiolina 
types  of  two  or  more  overlapping  chambers  and  the  BUocuiina  type  in 
which  only  two  chambers  ever  appear  externally.  The  genus  is  subject 
to  considerable  variation  and  the  symmetiy  of  the  shell  is  not  always 
followed.  The  genus  inhabits  shallow  waters  of  tropical  and  temperate 
zones  and  is  rarely  met  with  at  depths  beyond  600  fathoms.  As  a  fossil 
the  genus  is  known  from  the  several  portions  of  the  Lias  and  it  has  been 
recognized  in  almost  every  succeeding  formation. 

Spirolooulina  grata  Terquem. 
Plate    CXXXIII,  Fig.  14. 

SpiroloctUina  grata  Terquem,   1878,  M6m.  Soc.  g€o\.  France,  ser.  iii,  vol.  1,  p.  55, 
pi.  z,  figs.  14-15. 

Description. — Test  broadly  oval  or  almost  circular  in  outline; 
chambers,  four,  Milioline,  covered  with  definite  striations  upon  their  outer 
surface  which  is  the  chief  characteristic  of  the  species.  The  umbilical 
region  is  depressed  and  the  outer  chambers  are  somewhat  enlarged 
towards  their  margin,  suggesting  a  thickening  of  the  shell  as  well  as  an 
increase  in  size.  The  surface  striations  are  in  our  specimen  nearly  paral- 
lel to  the  several  chambers,  but  Brady  mentions  the  fact  that  these  are 
sometimes  oblique  and  often  irregular.  While  in  typical  forms  the 
aperture  ends  in  an  elongated  neck.  In  our  specimen  it  appears  broken 
so  that  this  feature  is  not  apparent. 

The  only  specimen  we  have  of  this  peculiar  tropical  form  is  from 
the  sands  at  Chesapeake  Beach,  where  the  Foraminifera  are  best  devel- 
oped in  the  Maryland  beds.  It  is  a  coral  reef  species  in  existing  seas 
and  is  a  shallow  water  form.  It  is  not  known  before  the  middle  Ter- 
tiary. 


MARYLAND  GEOLOGICAL   SURVEY  483 

Occurrence. — Calvert  Formation.    Chesapeake  Beach. 
Collection. — Maryland  Oeological  Survey. 

Spirolooulina  tenuis  (Czjzek). 
Plate  CXXXIII,  Fig.  13. 

Quinqueloculina  tenuU  Czjzek,  1847,  Haidinger^s  Natorw.  Abhandl.,  vol.  ii,  p.  149, 
pi.  xiii,  figs.  81-34. 

Description. — The  test  of  Spirolooulina  tenuis  is  in  small  delicate  speci- 
mens Spiroloculine  from  beginning  to  end,  but  in  larger  forms  it  shows  a 
thickening  at  the  center  on  account  of  the  earliest  segments  not  being 
set  in  one  plane,  and  it  is  probably  on  this  account  that  the  species  has  so 
often  been  grouped  with  Quinqueloculina.  It  has  a  rather  broadly  oval 
contour  in  our  Miocene  specimen  and  the  several  chambers  are  smooth 
and  run  in  alternate  series  from  end  to  end. 

Fossil  specimens  are  met  with  throughout  the  European  Tertiaries  and 
in  existing  seas  it  inhabits  all  great  ocean  basins  and  according  to  Brady 
it  is  especially  abundant  in  the  South  Pacific.  It  occurs  at  all  depths 
and  good  specimens  are  met  with  at  considerable  depths. 

Occurrence. — Choptank  Formation.     Pawpaw  Point. 

Collection, — Maryland  Geological  Survey. 


PLANTy^. 
PHANEROGAMIA. 

Class  ANG10SPERM/€. 

Subclass  DICOTYLEDONE/E. 

Order  FAGACEy^. 

Genus  QyERCUS  Unne. 
QUERCUS   LEHMANII  n.   sp. 

Description. — Leaves  small,  narrow,  about   1.3   in.  long  by  0.5   in. 
maximum  width,  irregularly  lobed;  lobes  short,  acuminate  or  wedge- 
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shaped,  resemWing  coarse  teeth;  apei  acuminate;  base  wedge-ahaped 
( ?) ;  midrib  straight ;  secondary  nerves  slender  and  somewhat  fleiuons, 
forming  acute  angles  with  the  midrib,  each  terminating  in  the  extremity 
of  a  lobe,  except  the  lowest  ones,  which  carve  upward  sab-parallel  to 
the  margin.  This  species  closely  resembles  some  forms  of  the  living 
Q.  emoryt  Torr.  It  is  represented  in  the  collection  by  a  number  of  im- 
perfect specimens.     Xamed  after  the  collector,  Mr.  W.  V.  I*hman. 

Ooswrence. — Calvebt  Formatios.     Good  Hope  Hill  Road. 

Collection. — Maryland  Geological  Surrey. 


FIG.  ■.— FOSSIL  LEAVXS  FROM  euOD  HOP!  HILL,  PBINCB  GIOBaBV  COUKTT. 


FiffS.  a,  b.  Qnerens  tehisBnll  n.  tp.  rt^.  /.  Ulaos  bail«ord>t>  a.  wp. 

Fiffs.  (,  d.  Khna  miUeri  n.  ap.  Ftg.  g.  Plcrli  acrobicalsta  D.  sp. 

FIk*.  <-       CRSBlplDik  tn&iirolia  □.  (p.  Flc.  k.  Phj-UitM  8|l  ? 

Order  ULMACE^E. 

GoiiB  UUCUS  Linne. 
Ulmcs  basicordata  n.  sp. 

Degcription. — Leaf  very  small,  0.5  in.  long  by  0.3  in.  wide,  inequi- 
lateral, somewhat  curved  towards  the  narrower  side,  serrate;  base  craieate- 
cordate;  secondary  nerves  nomerons,  about  8  on  each  side,  simple  or 
the  lower  ones  once-forked,  irregularly  disposed,  forming  varying  angles 
with  midrib,  all  curving  upward  and  terminating  in  the  serrations  of 
the  margin. 

This  little  leaf  has  considerable  resemblance  to  some  of  the  forms  of 
Planera  ungeri  Ett.  (Foe.  Fl.  Wein.,  p.  14,  pi.  ii,  figs.  5-lS)  especially 
to  fig.  13,  I.  c,  but  in  ours  the  base  is  more  prominently  and  distinctly 
rounded  and  cordate.  It  difiers  from  this  Sgure,  however,  far  less  than 
Ettingshausen's  figures  diSer  between  themselves. 
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Occurrence. — Calvert   Formation.    Good   Hope   Hill  Road. 
Collection. — Maryland  Geological  Survey. 

Genus  CAESALPINIA  Unne. 

Caesalpinia  ovalifolia  n.  sp. 

Description. — Leaf  very  small,  about  7/20  in.  long  by  3/20  in. 
maximum  width,  ovate-laceolate,  slightly  unsymmetrical,  entire,  taper- 
ing to  an  acute  tip  and  to  a  somewhat  roimded  base,  very  short  petioles ; 
midrib  slightly  curved;  secondary  nerves  forming  acute  angles  with  the 
midrib  and  curving  upward. 

This  specimen  apparently  represents  a  leaflet  of  some  compound 
leguminous  leaf  and  it  may  be  compared  with  a  number  of  fossil  forms 
described  under  the  genera  Leguminosites,  Caesalpinia,  etc.  It  resembles 
C.  townshendi,  Heer  (Fl.  Tert.  Helvet.,  vol.  iii  (1859),  p.  iii,  pi.  cxxxvii, 
figs.  26-37)  especially  fig.  9, 1.  c. 

Occurrence. — Calvert  Formation.    Good  Hope  Hill  Road. 

Collection. — Maryland  Geological  Survey. 

Order  ANACARDIACE.^. 

Genus  RHUS  Linne. 

Rhus  milleri  n.  sp. 

Description. — Leaves  small,  broad,  about  9/10  in.  long  by  4/5  in. 
maximum  width,  irregularly  lobed;  lobes  short,  rounded  or  bluntly 
wedge-shaped;  apex  broad  and  obtuse;  base  rounded  or  cuneate;  midrib 
somewhat  curved;  secondary  nerves  slender,  slightly  flexuous,  forming 
obtuse  angles  with  tlie  midrib,  the  principal  ones  extending  to  the 
extremities  of  the  lobes,  the  upper  ones  to  the  margin,  the  lower  ones 
and  others  of  intermediate  rank  apparently  thickening  out  and  anastomos- 
ing. 

This  species  is  one  of  the  commonest  in  the  locality  where  found.  It 
closely  resembles  the  leaflets  of  R.  inysurensis  Ileyne,  from  the  East 
Indies  and  also  small  forms  of  E.  toxicodendron  L.,  both  of  which  are 
living  species.     There  does  not  seem  to  be  any  recognized  fossil  form 
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with  which  it  may  be  compared.    Named  for  Dr.  B.  L.  Miller,  who 
first  collected  it. 

Occurrence, — Calvebt  Formation.    Grood  Hope  Hill  Road. 

Collection. — Maryland  Geological  Survey. 

Genus  PIERIS  Don. 
PlERTS  SCEOBICULATA  n.   Sp. 

Description. — Leaf  about  1.3  in.  long  by  0.6  in.  wide  at  middle, 
ellipsoidal,  narrowed  to  the  base  and  rounded  to  an  obtuse  apex,  entire ; 
surface  thickly  punctate  or  pitted  (?);  midrib  straight;  secondary 
nervation  not  visible. 

This  leaf,  represented  in  the  collection  by  the  single  specimen  figured, 
was  apparently  of  a  coriaceous  texture,  similar  to  many  of  our  Erica- 
ceous  shrubs,  and  it  was  either  rough  or  beset  with  hirsute  appendages, 
which  have  given  an  appearance  of  punctation  to  the  surface;  or  pos- 
sibly this  appearance  may  be  due  to  the  presence  of  some  fungoid  growth 
and  not  to  any  character  of  the  leaf.  Similar  markings  on  fossil  leaves 
have  been  described  and  figured  under  the  genera  SphcBria  or  Sphcerites 
(S.  vaccina  Sep.,  M.^  Poss.  d*Aix,  pt.  i,  p.  6,  pi.  i,  fig.  5;  5.  pcUceo- 
lauri,  Ett.,  Foss.  Fl.  Leoben,  pt.  i,  p.  5  [265],  pi.  i,  fig.  6  etc.)  The 
leaf  is  similar,  in  general  appearance,  to  those  of  the  living  P.  nitida 
(Bartr)  Beuth  and  Hook. 

Occurrence.^CALTERT  Formation.     Good  Hope  Hill  Boad. 

Collection. — ^Maryland  Geological  Survey. 

Genus  PHYLLITES  Brongniart. 

Phtllites  sp.  (?) 

Descriptioh. — ^This  specimen  is  too  imperfect  for  either  accurate  com- 
parison or  adequate  description,  but  the  basal  characters  are  so  well 
preserved  that  it  was  thought  advisable  to  depict  it,  pending  the  possible 
future  discovery  of  more  complete  material. 

Occurrence. — Calvert  Formation.    Good  Hope  Hill  Boad. 

Collection. — ^Maryland  Geological  Survey. 
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CRYPTOGAMIA. 

THALLOPHYTA. 

Class  Al^Q/E, 

Order  DIATOMACE/E/ 

Tribe  RAPHIDIE/E. 
Family  CYMBELLE>E. 

Genus  CYMBELLA,  C  Azardk. 

Cymbella  cistdla  (Hemprick). 
Family  NAVICULE.^. 

Genus  NAVICULA  Bory. 

Navioula  praetexta  Ehrenberg. 

Navioula  scHAARSOHMiDxn  Pantocsek. 

Navioula  sohultzei  Kain. 

Navicula  Kennedyi  Wm.  Smith. 

Navioula  lyra  Ehrenberg. 

Genus  DIPLONEIS  Ehrenberg. 

Diploneis  microtatos  var.  CHRiSTiANn  Clevb. 

Plate  CXXXV,  Fig.  5. 

Hhapidodiacut  marylandica  Christian,  1887,  The  Microscope,  toI.  vii,  p.  67. 
Iihapidodiscu8  Chriatianii  Gascoyne,  1887,  The  Microscope,  vol.  vii,  p.  67. 
Jihapidodiscus  Febigerii  Christian,  1887,  The  Microscope,  vol.  vii,  pp.  66,  67.  ti^s. 
Diploneis  microtatos  var.  Christiana  Cleve,  1894,  Naviculoid  Forms,  pt.  i,  p.  96,  pi. 
ii,  tig.  1. 

Description. — Valve  orbicular.  Diam.  .039  mm.  Rows  of  alveoli  radiat- 
ing from  the  median  line,  indistinct  in  the  middle.  "  Median  line  with 
distant  central  pores,  and  ending  at  a  considerable  distance  from  the 

1  The  most  common  and  important  diatoms  are  alone  figured  and  described.  The 
undescribed  forms  have  been  determined  by  the  author  from  several  collections 
placed  at  his  disposal. 
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margin.  Furrows  broad;  their  outer  margins  enclosing  an  elliptical 
space  half  as  broad  as  the  valve."    Cleve^  1894. 

This  Diploneis,  originally  named  Rhapidodiscus  because  when  found 
it  had  been  accidentally  enclosed^  as  was  proved  later,  in  the  rim 
of  a  Melosira,  is  of  interest  by  reason  of  its  orbicular  form,  although 
otherwise  naviculoid.  The  Navicvieae  appear  to  be  introduced  in  the 
Miocene  deposits  by  this  genus,  several  forms  of  which  are  rather  pom- 
mon,  while  Navicula  proper  is  scarcely  seen  until  a  later  period. 

Occurrence, — Calvert  Formatiox.  Plum  Point,  Cambridge  Well 
(rare). 

Collection. — ^Maryland  Geological  Survey. 

Diploneis  crabro  var.  limitana  Schmidt 
DiPLONEis  DiDYMA  (Ehrenbcrg). 
Diploneis  prisoa  Schmidt. 

Genus  PINNULARIA  Ehrenberg. 

PiNNULARiA  peregrina  Ehrenberg. 

Genus  PLEUROSIGMA  Wm.  Smith. 

Pleurosigma  normanii  Wm.  Smith. 

Pleurosigma  normanii  var.  marylandica  (Grunow). 

Tribe  PSEUDO-RAPHlDlEyt. 

Family  FRAGILLARIE.^. 

Genus  DIMEROGRAMMA  Ralfs. 
DiHEROGRAMMA   FOSSILE    GruUOW. 

DiMEROGRAMMA  FULVUM   (Gregory). 
DiMEROGRAMMA  NOVAE-CAESARAE  Kain  and  Schilltzc. 

Genus  RHAPHONEIS  Ehrenberg. 

Ehaphoneis  GEMMiFER^v  Ehrenberg. 
Plate  CXXXV,  Fig.  11. 

Rhaphoneis  gemmifera  Ehrenberg,  1844,  Moiiatsb.  d.  k.  Akad.  d.  V^Tiss.,  Berlin,  p.  87. 
Mhaphoneii  gemmifera  Van  Heurck,  1881,  Syn.  Diat.  Belg.,  pi.  xxxvi,  Hg.  31. 

Description. — Valve  rhombic-lanceolate,  with  large,  rounded  granules 
in  longitudinal  rows.     L.  of  v.  .095  mm. 


MARYLAND  GEOLOGICAL  SURVEY  489 

Variable  in  size  and  outline,  as  are  all  the  species  of  this  genus.  Inter- 
mediate forms  are  frequent,  and  some  approach  Sceptroneis  gemmata 
which,  also,  in  some  forms  is  near  Sceptroneis  caduceus. 

Occurrence, — Calvert  Formation.  Flag  Pond,  f  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile 
north  of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God's  Grace 
Point,  Fairhaven,  1  mile  west  of  Tracy  Landing,  1^  miles  southeast  of 
Marriott  Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1 
mile  south  of  Chesapeake  E.  E.  Bridge,  1  mile  northwest  of  West  Eiver, 
1  mile  east  of  Marriott  Hill. 

Collection. — ^Maryland  Geological  Survey. 

Ehaphoneis  amphioeros  Ehrenberg. 
Ehaphoneis  fusus  Ehrenberg. 
Ehaphoneis  lancettula  Grunow. 
Ehaphoneis  linearis   (Grunow). 
Ehaphoneis  rhombus  Ehrenberg. 
Ehaphoneis  scalaris  Ehrenberg. 

Genus  SCEPTRONEIS  Ehrenberg. 

Sceptroneis  caduceus  Ehrenberg. 
Plate  CXXXV,  Pig.  12. 

Sceptroneis  caduceus  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  Berlin,  p.  264. 
Sceptroneis  caduceus  Ehrenberg,  1856,  Mikrogeologie,  pi.  33,  xTii,  fig.  15. 
Scej)troneis  caduceus  Van  Heurck,  1881,  Syn.  Diat.  Belg.  pi.  xxxvii,  fig.  5. 

Description. — Valve  lanceolate,  larger  at  the  middle  and  usually  with 
one  end  more  or  less  capitate.  Surface  with  rounded  granules  in  trans- 
verse lines.    L.  of  v.  .122  mm. 

This  species  is  variable  in  size  and  outline  and  appears  to  pass  into 
S.  gemmata. 

Occurrence. — Calvert  Formation.  Flag  Pond,  f  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God's  Grace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  1^  miles  southeast  of  Mar- 
riott Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile 
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south  of  Chesapeake  R.  E.  Bridge,  1  mile  northwest  of  West  River, 
1  mile  east  of  Marriott  Hill. 
Collection, — Maryland  Geological  Survey. 

SOEPTRONEIS    GEMMATA    GrunOW. 
Genus  SYNEDRA  Ehrenberg. 

Synedra  linka  Ehrenberg. 
Family  TABELLARIE>E. 

Genus  GRAMMATOPHORA  Ehrenberg. 
GrAMMATOPHORA    8TRLA.TA   VAR.    FOSSILIS    GrunOW. 

Tribe  CRYPTO-RAPHIDIE/E. 

Family  CH.«TOCEROS. 

Genus  DICLADIA  Ehrenberg. 

DiCLADLA.  CAPRE0LU8  Ehrenberg. 

Genus  HERCOTHECA  Ehrenberg. 

Hercotheoa  keamkilaris  Ehrenberg. 

Genus  PERIPTERA  Ehrenberg. 

Periptera  tetraoladla.  Ehrenberg. 

Genus  CHitTOCEROS  Ehrenberg. 

Ch^ttoceros  diploneis  Ehrenberg. 

Genus  DITYLIUM  Bailey. 

Ditylium  undulatum  Ehrenberg. 

Genus  STEPHANOPYXIS  Ehrenberg. 

Stephanopyxis  apiculata  Ehrenberg. 

Stephaxopyxis  corona  (Ehrenberg). 

Plate  CXXXV,  Fig.  13. 

Sy^tephania  corona  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  BerUn,  p.  373. 
Systephania  corona  Ehrenberg,  1856,  Mlkrogeologie,  pi.  33,  xv,  fig.  32,  etc. 
Stephanopyxis  corona  Van  Heurck,  1881,  Syn.  Diat.  Belg.  pi.  Ixxxiii,  ter.  figs.  10,11. 

Description, — Valves  circular,   dissimilar.     Surface   flat  or  convex, 
closely  reticulate,  the  cells  equal.    A  dense  row  of  spines  is  placed  near 
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the  margin.  The  valves  differ  from  each  other  in  convexity  and  in 
the  nearness  of  spine  to  the  margin.     Diam.  .072  mm. 

Occurrence. — Calvert  Formation.  Flag  Pond,  J  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  -J  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God's  Grace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  IJ  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south 
of  Chesapeake  E.  R.  Bridge,  1  mile  northwest  of  West  River,  1  mile  east 
of  Marriott  Hill. 

Collection. — Maryland  Geological  Survey. 

SxErHANOPYXis  LiMBATA  Ehreubcrg. 
Stephanopyxis  turris  (Greville). 

Genus  PARALIA  Heiberg. 

Paralia  sulcata  (Ehrenberg). 
Plate  CXXXV,  Fig.  9. 

Oallionella  sulcata  Ehrenberg,  1840,  Abhand.  BerL  Akad.,  pi.  iii,  fig.  5. 

Melosira  sulcata  Kiitzing,  1844,  Bacill.  p.  55,  pL  ii,  fig.  7. 

Oallionella  sulcata  Ehrenberg,  1856,  Mikrogeologie,  pi.  38,  xiv,  fig.  18 ;  xtI,  figs.  12, 

15. 
Orthosira  marina  Wm.  Smith,  1856,  Brit.  Dlat.,  vol.  ii,  p.  59,  pi.  liii,  fig.  838. 
Paralia  sulcata  Cleve,  1894,  Arctic  Diat.,  p.  7. 
Paralia  sulcata  Schmidt,   1875,  Atlas  der  Diatomaceen-kunde,  pi.  cIzxtI,  figs.  35- 

37,  89. 
Melosira  sulcata  Van  Heurck,  1881,  Sjn.  Dlat.  Belg.,  pi.  zci,  figs.  16-18. 

Description. — Valves  circular,  the  frustule  attached  in  cylindrical 
filaments.  Border  of  valve  coarsely  cellular,  the  central  part  depressed 
with  delicate  striae  covering  from  the  ring  forming  the  junction  of  the 
frustules,  but  not  always  reaching  the  center.     Diam.  .049  mm.  (av). 

Extremely  abundant  in  all  deposits.  Occurs  living  and  in  fossil 
deposits  in  all  parts  of  the  world,  especially  in  the  Miocene. 

Occurrence. — Calvert  Formation.  Flag  Pond,  f  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  Qod's  Grace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  Ii  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south 
of  Chesapeake  R.  R.  Bridge,  1  mile  northwest  of  West  River,  1  mile 
east  of  Marriott  Hill. 

Collection. — Maryland  Geological  Survey. 
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Genus  STEPHANOGONIA  Ehrenberg. 

Stephanogonia  polygona  Ehrenberg. 
STEPHANOGONIA  QUADRANGULA  Ehrenberg. 

Family  BIDDULPHIi^. 

Genus  BIDDULPHIA  Gray. 

Biddulphia  acuta  (Ehrenberg). 
Plate  CXXXIV,  Fig.  6. 

Triceraiium  aeutum  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wise.,  Berlin,  p.  272. 
Trieeratium  aeutum  Brlghtwell,   1858,   Quart.  Jour.  Roy.  Mlc.  Soc.,  yoI.  i,  p.  251, 

pi.  Iv,  flg.  16. 
Trieeratium  aeutum  Van  Henrck,  1881,  Syn.  Dial.  Belg.,  pi.  cyiii,  fig.  1. 
Biddulphia  acuta  Boyer,  1901.     Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  Ill,  p.  706. 

Description. — "Valve  triangular,  sides  slightly  convex  and  processes 
at  the  angles  somewhat  acute.  Surface  flat,  reticulated,  cells  hexagonal, 
2  in  .01  mm.  at  the  centre,  3  in  .01  mm.  at  the  border,  not  radiate. 
L.  of  8.  .04  mm.  to  .122  mm.''    Boyer,  1901. 

Biddulphia  acuta  resembles  Biddulphia  favus  (Ehrenberg)  which 
does  not  occur  in  the  Miocene  deposits  but  is  abundant  in  later  deposits 
and  is  found  living  along  the  coast.  The  former  is,  probably,  therefore, 
to  be  considered  as  the  original  or  type  form. 

Occurrence. — Calvert  Formation.  Marriott  Hill,  Qod's  Grace 
Point.     Not  common. 

Collection. — ^Maryland  Geological  Survey. 

Biddulphia  AMERICANA  (Ralfs). 
Biddulphia  aurita  (Lyngbye). 
Biddulphia  condecora  (Ehrenberg). 
Plate  CXXXIV,  Pig.  7. 

Trieeratium  condecorum  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wise.,  Berlin 

p.  272. 
Trieeratium  condecorum  Schmidt,  1875,  Atlas  der  Diatomaceen.knnde,  pi.  IxxtI, 

flg.  28  (not  27  ae  given). 
Biddulphia  condecora  Boyer,  1901,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  Hi,  p.  720. 

Description. — Valve  triangular  with  nearly  straight  sides  and  obtuse 
angles.  Surface  flat  or  slightly  depressed  at  the  center,  with  rounded 
puncta  arranged  in  rows  which  radiate  in  undulating  lines  from  the 
center.    L.  of  s.  .145  mm. 
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The  form  as  figured  represents  a  well-developed  specimen^  but  irregu- 
lar and  much  smaller  forms  are  frequent.  It  differs  from  B,  americana 
(Ralfs)  in  the  pearly  character  of  the  puncta  and  in  the  undulations 
of  their  rows.  It  is  typical  of  the  entire  Miocene  deposits  of  the  eastern 
states  and  occurs  rarely  in  the  deposits  of  Oawain,  New  Zealand  and  in 
the  var.  neogradeuse  Grunow  has  been  noticed  in  the  Hungarian  de- 
posits. 

Occurrence. — Calvert  Formation.  Flag  Pond,  J  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God's  Grace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  1^  miles  southeast  of  Mar- 
riott Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile 
south  of  Chesapeake  E.  R.  Bridge,  1  mile  northwest  of  West  River,  1 
mile  east  of  Marriott  Hill. 

Collection. — ^Maryland   Geological  Survey. 

BiDDULPHiA  000KLA.NA  Kain  and  Schultze. 

BiDDULPHiA  DEOiPiENS  Grunow. 

Plate  CXXXIV,  Pig.  8. 

Biddulphia  decipiens  Van  Heurck,  1881,  8yn.  Dlat.  Belg.,  pi.  c,  figs.  8,  4. 
Amphitetras  (Biddulphia)  altenana,  H.  L.  Smith,  1887,  The  Microscope,  p.  67  (with 

fig.). 
Biddulphia  deeipiena  Boyer,  1901,  Proc.  Acad.  Nat.  Sci.  Phlla.,  vol.  Ill,  p.  716. 

Description. — Valve  rhomboidal,  with  the  sides  turgid  and  produced, 
giving,  therefore,  a  cruciform  outline.  Surface  rising  suddenly  from 
near  the  margin  into  an  ellipsoidal  elevation,  the  major  diameter  of 
whicli  is  at  right  angles  to  the  major  axis  of  the  valve,  with  hexagonal 
reticulations,  about  5  in  .01  mm.,  at  the  center,  from  which  they  radiate 
toward  the  processes  and  rounded  angles  of  the  sides  where  they  are 
about  9  in  .01  mm.  Processes  inflated  at  the  base,  small  and  obtuse.  At 
the  margin  of  the  elevation,  placed  obliquely  on  each  side,  a  strong  spine 
projects.     The  figure  represents  a  smaller  but  more  common  form. 

Occurrence. — Calvert  Formation.  Marriott  Hill,  God's  Grace 
Point,  1  mile  north  of  Jones  Point.     Not  uncommon. 

Collection. — Maryland  Geological  Survey. 
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BiDDULPHiA  GRANULATA  Eoper. 
BiDDULPHLA.  INTERPUNCTATA  (GrunOW). 

Plate  CXXXIY,  Fig.  9. 

Triceratium  interpunetatum  Grun.,  Schmidt,  1875,  Atlas  der  Diatomaceen-kunde, 

pi.  Ixxvi,  flg.  7. 
Biddulphia  interpunetata  Boyer,  1901,  Proc.  Acad.  Nat.  Set.  Pbila.,  vol.  lii,  p.  722. 

Description, — ^Valve  triangular  with  straight  sides  and  ronnded  an- 
gles. Surface  flat  with  rounded  puncta,  3  in  .01  mm.  with  much  smaller 
puneta  at  intervals.  L.  of  s.  .075  mm.  to  .115  mm.  Color  blue,  under 
low  powers. 

Occurrence. — Calvekt  Formation,  i  mile  north  of  Forest  Wharf,  1 
mile  north  of  Jewell,  1  mile  northwest  of  West  Eiver,  1  mile  south  of 
Chesapeake  E.  K.  Bridge,  1  mile  north  of  Jones  Point.  (Rather  com- 
mon.) 

Collection. — ^Maryland  Geological  Survey. 

Biddulphia  mobilibnsis  Bailey. 
Biddulphia  quadricornis  (Grunow). 
Biddulphia  reticulum  (Ehrenberg). 

Biddulphia  semicircularis  (Brightwell) . 
Plate  CXXXIV,  Fig.  10. 

Trieeratium  gemidreuiare  Brightwell,  1853,  Qnart.  Jour.  Roy.  Mlc.  Soc.  toI.  i,  p. 

252,  pi.  !▼,  fig.  21. 
Triceratium  abiiuum  Ehrenberg,  1856,  Mikrogeologie,  pi.  ZTiil,  fig.  49  (In  part). 
Trieeratium  aemicireulare  Van  Henrck,  1881,  Syn.  Diat.;Belg.,  pi.  czxvi,  fig.  20. 
Biddulphia  gemieireularie  Boyer,  1901,  Proc.  Acad.  Nat.  Sci.  Phila.,  toI.  lii  p.  726. 

Description. — ^Valve  lunate,  appearing  as  if  divided  half-way  between 
the  center  and  the  obtuse  ends  by  two  very  faint  costate  lines.  Surface 
elevated  at  the  center  and  at  the  ends,  with  rounded  puncta,  about  3  in 
.01  mm.,  concentric  and  radiating  from  a  hyaline  center,  smaller  at  the 
ends.    L.  of  s.  av.  .099  mm. 

Occvrrence. — Calvert  Formation.  \  mile  north  of  Forest  Wharf, 
Nomini  Bay,  Chesapeake  Beach,  God^s  Grace  Point,  Fairhaven,  1  mile 
west  of  Tracy  Landing,  IJ  miles  southeast  of  Marriott  Hill,  1  mile 
north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south  of  Chesa- 
peake K.  E.  Bridge,  1  mile  northwest  of  West  River,  1  mile  east  of 
Marriott  Hill. 

Collection. — ^Maryland  Geological  Survey. 
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BiDDULPHIA   RETICULOSA    GrunOW. 
BiDDULPHIA   SUBORBICULARIS  GrunOW. 

Plate  CXXXIV,  Fig.  11. 

Trieeratium  orbieulatum  Sbadbolt,  1854,  Trans.  Roy.  Mic.  Soc.  LondoD,  p.  14,  pi. 

i,  fig.  6. 
Biddulphia  angulata  Schmidt,  1875,  Atlas  der  Diatomaceen-knnde,  pi.  czli,  figs.  7,  8. 
Biddulphia  auborbicularis   Grun.,  Van  Heurck,   1881,  Syn.  Diat.  Belg.  pi.  c,  figs. 

15,  16. 
Biddulphia  tuhorbieularis  Boyer,  1901,  Proc.  Acad.  Nat.  Scl.  Phila.,  vol.  ill,  p.  705. 

Description. — ^Valve  suborbicular,  frequently  with  several  irregular, 
angular  projections.  Processes  often  unequal,  inflated  at  the  base  and 
truncate.  Surface  elevated  half-way  between  the  processes  and  center, 
at  which  a  depression  occurs  with  reticulations  from  5  to  8  in  .01  mm., 
increasing  in  size  toward  the  circumference  and  radiating  in  slightly 
undulating  lines.  Two,  rarely  three  or  four,  stout  spines  are  placed 
obliquely  opposite  half-way  between  center  and  circumference.  L.  of  s. 
.089  mm. 

Occurrence, — Calvert  Formation.  1  mile  south  of  Chesapeake  E. 
R.  Bridge,  1  mile  northwest  of  West  River,  1  mile  east  of  Marriott  Hill. 

Collection. — Maryland  Geological  Survey. 

Biddulphia  subrotundata  Schmidt. 
Biddulphia  tessellata  (Greville). 

Plate  CXXXIV,  Fig.  12. 

Trieeratium  tessfllatum  Greville,  .1861,  Trans.  Roy.  Mlc.  Soc.   London,  yoL  ix,  p. 

71,  pi.  viii,  fig.   14. 
Trieeratium  robustum  Greville,  1861,  Trans.  Roy.  Mic.  Soc.  London,  vol.  ix,  pi.  viii, 

fi,^^15. 
Trieeratium  amoenum  Greville,  1861,  Trans.  Roy.  Mic.  Soc.  London,  vol.  ix,  p.  75, 

pi.  Ix,  flg.  7. 
Trieeratium  seeernendum  Schmidt,  Atlas  der  Diatoinaceeukuude,  pi.  Ixxvi,  flg.  34. 
Biddulphia  tessellata  Boyer,  1001,  Troc.  Acad.  Nat.  Sci.  Phila.,  vol.  Hi,  p.  723. 

Description. — Valve  triangular,  with  straight  or  slightly  concave  sides 
and  rounded  angles.  Surface  usually  somewhat  convex  at  the  center,  with 
rounded,  elliptical,  hexagonal  or  subquadrate  reticulations  about  3  in  .01 
mm.,  but  smaller  at  the  center,  arranged  in  more  or  less  concentric 
rows  and  much  smaller  at  the  extremities  of  the  angles  which  appear 
hyaline  under  low  magnification,  where  they  are  from  8  to  15  in  .01 
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mm.  Small  piincta  occasionally  occur  scattered  among  the  larger.  L.  of 
s.  .049  mm.  to  .099  mm.  Variable. 

Occurrence, — Calvert  Formation.  Flag  Pond,  i  mile  south  of 
Parker  Creek,  3  milea  north  of  Parker  Creek,  Plum  Point,  ^  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God^s  Grace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  IJ  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south 
of  Chesapeake  K.  K.  Bridge,  1  mile  northwest  of  West  Eiver,  1  mile 
east  of  Marriott  Hill. 

Collection. — ^Maryland  Geological  Survey. 

BiDDULPHiA  TRIDEN8  Ehrcnbcrg. 
Genus  TERPSINOE  Ehrenberg. 

Tbrpsinoe  AMERICANA  (Bailey). 

Genus  ANAULUS  Ehrenberg. 

Anaulus  BIR0STRATU8  (Grunow). 

Genus  HEMIAULUS  Ehrenberg. 

Hekiaulus  BIFR0N8  Ehrenberg. 

Hekiaulus  polycistuioruh  Ehrenberg. 

Hemlaulus  80LEN0CER08  (Ehrenberg). 

Genus  PLOIARIA  Pautocsek. 

PlOL^IA     PETASIF0RMI8     PautoCSCk. 

Genus  GRAYA  Grove  and  Brun 

Grata  argonauta  Grove  and  Brun. 
Plate  CXXXV,  Fig.  8. 

Oraya  argonauta  GroTC  and  Brun,  1896,  Van  Henrck,  in  Treatise  on  the  Diato- 

maceae,  (Baxter* s  translation),  p.  458,  fig.  187. 
Graya  argonauta  Boyer,  1901,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  Ill,  p.  743. 

Description. — ^Valve  elliptical.  Surface  elevated  at  the  center  and 
ends^  subtly  punctate  near  the  margin^  the  puncta  becoming  more  promi- 
nent along  the  longitudinal  axis,  where  they  are  about  7  in  .01  mm., 
radiating  from  a  nodular  center.  Zonal  view  quadrangular.  L.  of  s. 
.099  mm.  to  .181  mm. 

Occurrence. — Calvert  Formation.  1  mile  east  of  Marriott  Hill, 
1  mile  north  of  Jewell,  Lyons  Creek,  1  mile  north  of  Jones  Point,  1  mile 
south  of  Chesapeake  E.  R.  Bridge. 

Collection. — Maryland  Geological  Survey. 
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Genus  ENCAMPIA  Ehrenberg. 

Encampia  zodiacus  Ehrenberg. 

Genus  DISCOPLEA  Ehrenberg. 

DiscoPLEA  GRANULATA  Ehrenberg. 
Family  EUPODISCE>E. 

Genus  AULISCUS  Ehrenberg. 

AuLiscus  CABALLi  Schmidt. 
AuLiscus  PRUNOSDS  Bailey. 

Genus  PSEUDAULISCUS  Leuduger-Fortmorel. 

PsEUDAULiscus  SPIN0SU8  (Christian). 
Plate  CXXXV,  Fig.  10. 

AulUeus  tpinosuM  ChriBtian,  1887,  The  Microscope,  fig.     p.  08. 

Paeudauliicus  spinosus  Rattray,  1888,  Quart.  Jour.  Roy.  Mic.  Soc,  London,  Yol.  li, 
p.  44. 

Description, — Valve  suborbicular,  with  a  broad  border  neariy  half  the 
radius  in  width,  separated  from  central  part  by  a  well-defined  line. 
Markings  about  10  in  .01  mm.,  irregular  at  the  center  and  radiating  in 
curved  lines  toward  the  circumference,  alternate  rows  on  the  border  more 
evident,  curving  inwards  near  the  ocelli.  Margin  striated.  Ocelli  cir- 
cular, near  the  edge.  A  number  of  small  spurs  are  found  outside  of  the 
intermediate  ring.  On  opposite  sides  half-way  between  the  ocelli  one 
or  two  small  spines  are  seen.     Diam.  .056  to  .171  mm. 

Occurrence. — Calvert  Formation.  Fairhaven,  1  mile  northwest  of 
West  River,  Cambridge  Artesian  Well.  Rare.  In  the  artesian  well 
deposit  of  Mays  Landing,  New  Jersey,  the  valves  are  quite  large  and  not 
uncommon. 

Collection. — Maryland  Geological  Survey. 

PsEUDAULiscus  RADiATus  (Bailey). 
Pseudauliscus  ralfsianus  (Greville). 

Genus  AULACODISCUS  Ehrenberg. 

Aulacodiscus  rogersii   (Bailey). 
Plate  CXXXIV,  Fig.  5. 

PodUcus  liogerxii  Bailey,  1844,  Amer,  Jour.  Sci.,  vol.  xlvi,  p.  187,  pi.  iii,  flgs.  1,  2. 
Aulacodiscus  Rogersii  Schmidt,  1875,  Atlas  der  Diatomaccen-kunde,  pi.  cvii,  fig.  8. 
Aulacodiscus  Rogersii  Rattray,  1888,  Quart.  Jour.   Roy.  Mic.  Soc,  London,  ser.  ii, 
vol.  viii,  pi.  373. 

Description. — Valve  circular,  flat  at  center  and  then  rising  to  near  the 
32 
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margin  toward  which  it  slopes  abruptly.  Surface  coarsely  reticulate  and 
punctate.    Processes,  three  to  seven.    Diam.  av.  .181  mm. 

Occurrence. — Calvert  Formation.  Flag  Pond,  f  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God's  Grace  Point, 
Faixhaven,  1  mile  west  of  Tracy  Landing,  H  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south 
of  Chesapeake  E.  B.  Bridge,  1  mile  northwest  of  West  Eiver,  1  mile  east 
of  Marriott  Hill. 

Collection. — ^Maryland  Geological  Survey. 

AuLAOODiscus  CRUX  Ehrcnberg. 

AULACODISCUS  MABOARITACEUS  VAR.  m5lLERI  GrunOW 

AuLACODiscus  soLLiTTANus  Norman. 

Genus  EUPODISCUS  Ehrenberg. 

EuPODiscus  INC0N8PI0UU8  Rattray. 
Plate  CXXXV,  Figs.  6,  7. 

JSupodUetu  ineofupleuui  Rattray,  1888,  Trans.  Roy.  Mic.  Soc.  London,  yol,  is,  p.  91 L 

Description. — ^Valve  circular  with  flat  surface.  Markings  in  irregu- 
lar rows,  hexagonal,  finely  punctate,  1^  to  2  in  .01  mm.,  on  the  larger 
forms,  smaller  near  the  margin.  Ocelli  3  to  11  on  the  narrow  hyaline 
border.  Diam.  .171  mm.  (of  larger  forms).  Rattray's  description 
applies  to  small  forms  only  with  4  ocelli. 

This  form  may  possibly  be  Eupodiscus  radiatus  var.  antiqua  J.  D. 
Cox  (Ms.).  Eattray  states  that  "  it  shows  no  close  aflSnity ''  to  E.  radi- 
atus. The  larger  forms,  however,  approach  very  nearly  in  appearance, 
except  in  the  number  of  ocelli,  to  the  form  known  as  radiatus  so  abun- 
dant along  the  southern  coast  of  the  United  States. 

Occurrence. — Calvert  Formation.  Near  Parker  Creek,  Plum  Point, 
Flag  Pond,  Fairhaven,  Chesapeake  Beach,  God's  Grace  Point.  (Not 
common.) 

Collection. — ^Maryland  Geological  Survey. 
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Family  ACTINOPTYCHE/E. 

Genus  ACTINOPTYCHUS  Ehrenberg. 
AOTINOPTYOHUS    HELIOPELTA    Gnmow. 

Plate  CXXXIV,  Fig.  3. 

Actinoptychus  heliopelta  Grunow. 

Heliopelta  Metii  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  Berlin,  p.  268. 

ITeliopelta  Leemoenhockii  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  Berlin, 

p.  268. 
Heliopelta  EuUri  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss,  Berlin,  p.  268. 
Heliopelta  Leeuwenhockii  Ehrenberg,  1856,  Mikrogeologie,  pi.  83,  xviii,  flg.  5. 
Heliopelta  euleri  Ehrenberg,  1856,  Mikrogeologie,  pi.  33,  xviii,  flg.  6. 
Actinoptychus  heliopelta  Schmidt,  1875,  Atlas  der  Diatomaceeu-kuude,  pi.  cix,  flg.  2. 
Actinoptychus  heliopelta  Van  Henrck,  1881,  Syn.  Diat.  Belg.,  pi.  cxxiii,  flg.  3. 

Description. — Valve  circular,  divided  into  sectors,  from  six  to  twenty, 
alternately  elevated  and  depressed.  Central  space  stellate,  hyaline. 
Border  with  numerous  spine-like  processes.  Surface  reticulate  and 
granular.     Diam.  .297  mm.  (av.). 

This  is  the  most  elegant  of  all  the  American  diatoms.  Its  presence  in 
an  undisturbed  deposit  is  an  undoubted  indication  of  the  lower  horizon 
in  which  it  is  found. 

The  specific  names  quoted  above,  with  numerous  others,  distinguished 
forms  which  differed  from  each  other  chiefly  in  the  number  of  sectors  or 
divisions  of  the  valve. 

Occurrence. — Calvert  Formation.  1  mile  east  of  Marriott  Hill, 
1  mile  south  of  Chesapeake  R.  R.  Bridge,  1  mile  northwest  pf  West  River, 
1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point. 

Collection. — Maryland  Geological  Survey. 

Actinoptychus  praetor  Schmidt. 

Actinoptychus  splendens  Shadbolt. 

Actinoptychus  undulatus  Kiitzing. 

Plate  CXXXIV,  Fig.  4. 

Actinocyclus  sp.  Bailey,  1842,  Amer.  Jour.  Sci.,  vol.  xlii,  p.  105,  pi.  ii,  flgs.  0,  10,  11. 

Actinocyclns  undulatus  Kutzing,  1844,  Bacill.,  p.  132,  flg.  xxiv. 

Actiuoi)tychus  undulatus  Ralfs,  1861,  in  Pritchard's  Infusoria,  p.  839,  pi.  v,  flg.  88. 

Description. — Valve  circular,  divided  into  six  sectors,  alternately  ele- 
vated and  depressed.     Surface  cellular  and  punctate.     Processes  three. 
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(Lrtiiis  SiIHNETTlA  De  TorrL 
."lit'IIXETTlA  AALKLYOCZROa    I  EliTKiber^ j  . 

Family  ASTER O LA MPRE.'E. 

^usmis  MASTOf;i)NlA  Ehrenberg. 

\fAHToaoviA  AiJTiNOPTTOiiua  EliTKiberj;, 

A1"\sTorK)KTA  i'HiTX  Elrrenber^. 
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Genus  (IRASPEDODISiX'S  Eirenber^ 

(.FJAMPKDnDLSt^TT.s  <:os<jixoDiSi:u3   Ehrenberg. 

Ci'nitp0fiotH%nu  i^tMinodinnm  Klirenb^n:^  ISHt4.  MonatBb.  iL  It.  AkaiL  »i.  Wiss.,  Beriin, 
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CraimModifunM  ■^neinotiineit.n  Raiffl,  IMU»  Pritfiiai-rl'i  Infusoria,  p.  ^iJ2. 
f\'aMpfiftfKii»rji» '*o*riu*HiiMtnt»  r^riimiiit,  IMT."?.  Atlas  ler  Diatom&ceen-iciinde,  pL  Ixvi, 
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south  of  Chesapeake  R.  B.  Bridge.    Found  also  in  the  Barbadoes  deposit 
and  at  Moron,  Spain,  Trinidad,  and  Nicobar  Islands. 
Collection. — Maryland  Geological  Survey. 

Craspedodiscus  elegans  Ehrenberg. 

Plate  CXXXV,  Fig.  4. 

Cra8pedodi9cu9  elegant  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  Berlin,  p.  266. 
Cr<upedod%8cuB  elegant  Bailey,  1845,  Amer.  Jour.  Sci.,  vol.  xlviii,  pi.  iv,  fig.  D. 
CraspedodUcus  elegans  Ehrenberg,  1856,  Mikrogeologie,  pi.  83,  xviii,  fig.  2. 
Craspedodiscus  elegatis  Ralfs,  1861,  Pritchard's  Infusoria,  p.  832. 
Crtispedodiscus  elegans  Schmidt,  1875,  Atlas  der  Diatomaceen-kunde,  pi.  Ixvl,  fig.  1. 

Description. — Valve  circular  with  well-defined  border  equal  in  width 
to  one-fourth  the  radius,  its  markings  quadrate  in  oblique  rows  IJ  in 
.01  mm.  Central  part  undulating,  markings  hexagonal,  2  to  3  in  .01  mm., 
larger  at  the  center  and  near  the  semi-radius,  rather  coarsely  punctate 
as  are  those  of  the  border.     Diam.  .300  mm. 

This  appears  to  be  exclusively  a  Maryland  form  found  only  in  the 

lower  or  "  Xcttingham  "  *  deposit,  where,  however,  in  certain  cleanings, 
it  is  rather  common. 

Occurrence. — Calvert  Formation.     1  mile  east  of  Marriott   Hill, 

1  mile  south  of  Chesapeake  E.  B.  Bridge,  1  mile  north  of  Jewell. 

Collection. — Maryland  Geological  Survey. 

«Note  on  the  '♦Bermuda'*  deposits.  Professor  J.  W.  Bailey  of  the  U.  S.  Military 
Academy  at  West  Point,  published  in  Silliman's  Journal,  in  1845,  an  article  entitled 
**  Notice  of  Some  New  Localities  of  Infusoria,  Fossil  and  Recent.''  On  page  328 
one  of  the  localities  is  referred  to  as  the  ''Bermuda  Islands",  certain  material 
labelled  "Tripoli  from  Bermuda"  having  been  received  from  a  correspondent,  Mr. 
Taomey.  Professor  Bailey  believed  that  the  deposit  probably  came  from  the  Ber- 
muda Islands,  although  he  says  that  it  is  '♦remarkable  that  a  deposit  so  silicious 
could  be  found  among  the  coralline  isles  of  Bermuda",  and  he  sent  a  quantity  of  the 
earth  to  Ehrenberg  who  published  in  the  Monatsberichte  of  the  Berlin  Academy  in 
1844  numerous  descriptions  of  new  genera  and  species  which  he  had  found.  The 
locality  given  by  Bailey  and  Ehrenberg,  in  mistake,  has  been,  and  still  is,  repeated 
so  often  by  European  diatomists  that  it  may  be  well  to  state  that  a  complete  expla- 
nation has  been  given  in  the  American  Journal  of  Microscopy,  (1877),  pp.  141  and 
157.  It  has  been  suggested  that  a  district  known  as  Bermuda  Hundred,  in  Virginia, 
not  far  from  Richmond,  was  the  locality  Intended,  but  several  observers  have  claimed 
that  no  such  deposit  occurs  there.  The  conclusion  has  been  reached  that  the  mate- 
rial received  by  Bailey,  containing,  as  it  does,  so  many  characteristic  forms,  must 
have  come  from  Maryland.  Certain  of  the  forms  are  found  nowhere  else,  not  even 
in  the  Richmond  deposit.  Conspicuous  outcrops  occur  near  the  village  of  Notting- 
ham on  the  Patuxent  river  and  the  author  is  of  the  opinion  that  Bailey's  and  Ehren- 
berg's  material  came  from  this  point. 
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Genus  HYALODISCUS  Ehrcnbcrg. 

Hyalodiscus  laevis  Ehrenberg. 
Hyalodiscus  stelliger  Bailey. 

Genus  ACTINOCYCLUS  Ehrenberg. 

Actinocyclus  ehrexbergii  Ralfs. 
Actixocyclus  ellipticus  Gninow. 

Plate  CXXXIV,  Pig.  1. 

Actinocyclu*  eUiptieuM  Van  Heurck,  1881,  Syn.  Dlat.  Bclg.,  pi.  crxiT,  fig.  10. 
AeUnocyclu9  elliptieut  Rattray,  1890,  Jour.  Qaekett  Club,  ser.  11,  toL  It,  p.  192. 

Description, — ^Valve  rhombic-elliptical.  Markings  granular,  6  in  .01 
mm.,  irregular  at  the  center  and  radiating  toward  the  border  where  they 
are  about  12  in  .01  mm.  Apiculi  at  irregular  intervals.  Pseudo-nodule 
small  at  or  near  the  end  of  minor  diameter.  Diam.  .066  mm.  Smaller 
end  with  more  minute  markings  than  Coscinodiscus  lewisianus  for  which 
it  might  be  mistaken. 

Occurrence, — Calvert  Formation.  1  mile  north  of  Jones  Point, 
Marriott  Hill.     (Not  common). 

Collection, — ^Maryland  Geological  Survey. 

Actinocyclus  facisculatus  Castracane. 

Actinocyclus  icabylakdicus  Battrav. 

Actinocyclus  monilipormis  Balfs. 

Plate  CXXXIV,  Fig.  2. 

ActiHoeydu*  moniliformis  Ralfs,  1891,  Pritchard*B  Infusoria,  p.  834. 
Aetinoey^ut  ehrtnbergii  Ralfs  var,  {fide  Rattray). 

Actinocydue  momil\formi*  Schmidt,  1874,  Dlat.  Nordsee,  pL  iii,  fig.  31. 
Aetinocyelua  moniliformis  Van  Henrck,  1881,  Syn.  Dlat.  Belg.,  pi.  cxxiy,  fig.  9 ;  pL 

CZXT,  fig.  1. 

Aetinoeffdtu  moniliformis  Rattray,  1890,  Jour.  Qaekett  Clab,  ser.  ii,  toI.  It,  p.  183. 

Description, — ^Valve  circular  with  striated  border.  Markings  rounded 
in  fasciculate  rows,  separated  by  hyaline  lines  showing  more  crowded 
near  the  circumference  where  the  shorter  rows  are  parallel.  Central 
space  rounded  with  a  few  scattered  granules.  Pseudo-nodule  distinct. 
Apiculi  opposite  the  hyaline  spaces  along  each  of  which  extends  a  single 
row  of  markings. 

This  form  is  by  some  authors  united  to  A,  ehrenbergii  into  which  it 
passes  by  intermediate  forms,  and  from  which  it  differs  chiefly  in  the  less 
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crowded  arrangement  of  the  granules  and  in  the  moniliform  rows  which 
radiate  from  the  center.  A.  ehrehbergii  is  very  common  in  most  of  the 
deposits,  especially  in  the  lower,  where  it  occurs  with  large  and  bril- 
liantly colored  valves,  while  A.  moniliformis  is  less  common  and  not  so 
highly  colored.    The  diameter  of  both  is  quite  variable. 

Occurrence. — Calvert  Formation.  Flag  Pond,  }  mile  south  of 
Parker  Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile  north 
of  Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  Qod's  Qrace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  H  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south 
of  Chesapeake  B.  S.  Bridge,  1  mile  northwest  of  West  River,  1  mile  east 
of  Marriott  Hill. 

Collection. — ^Maryland  Geological  Survey. 

AcTiNOOYOLus  PARTiTus  (Grunow). 

Genus  LIRADISCUS  Grevillc. 

LiRADisous  BLLIPTICU8  Grcville. 

Genus  STICTODISCUS  Greville. 

Stictodisous  kittonianus  Greville. 

Genus  XANTHIOPYXIS  Ehrenberg. 

Xanthiopyxis  00N8TRICTA  Ehrenberg. 
Xanthiopyxis  olobasa  Ehrenberg. 
Xanthiopyxis  oblonga  Ehrenberg. 

Genus  COSCINODISCUS  Ehrenberg. 

CosoiNODisous  APiouLATUB  Ehrenberg. 
Plate  CXXXIV,  Pig.  13. 

CoMinodUctM  apieulatui  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  WIbb.,  Berlin,  p.  77. 
CoseinodUeua  apieulatut  Ehrenberg,  1856,  Mikrogeologie,  pi.  xviii,  flg.  48. 
CotcinodUeu9  apieulatua   Schmidt,   1875,   Atlas  der  Diatomaceen-knnde,   pi.    Ixiv, 

figs.  5-10. 
Co8cinodi8CU9  apicvlatus  Rattray,  1890,  Proc.  Roy.  Soc.  Edinburgh,  vol.  xvi.,  p.  122. 

Description. — Valve  circular,  convex.  Surface  with  markings  angu- 
lar and  compressed  over  part  of  the  valve  and  rounded  and  separated 
over  the  other.     Smaller  toward  the  border.     Central  space  minute. 
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irr^ular.  Border  yariable  in  width,  coarsely  striate.  Diam.  ay. 
.108  mm. 

Occurrence. — Caltebt  Formatiox.  Flag  Pond,  f  mile  south  of  Par- 
ker Creek,  3  miles  north  of  Parker  Creek,  Plnm  Point,  ^  mile  north  of 
Forest  Wharf,  Xomini  Bay,  Chesapeake  Beach,  God's  Grace  Point, 
Fairhaven,  1  mile  west  of  Tracy  Landing,  1^  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  sonth 
of  Chesapeake  R  B.  Bridge,  1  mile  northwest  of  West  River,  1  mile  east 
of  Marriott  HiU. 

Collection^ — ^Maryland  Geological  Surrey. 

CosdKODiscus  ASTESOiDEs  Tmau  and  Witt 
Plate  CXXXTV,  Fig.  14. 

OmeimodiaeuM  mMteroidea  Trnan  and  Witt,  ISSS^   Die  DiAtomaceen  der  Poljejstiii- 
kreide  tod  J6r6mie  in  Hmyti,  p.  13,  pi.  iii,  fig.  2. 

asienridea  Rattrmy,  1S90,  Proc.  R07.  Soc  Edinbnrgh,  toL  xri,  p.  SI. 


Description, — Yalre  circular,  flat.  Markings  hexagonal,  arranged  in 
spiral  rows,  large  at  the  center,  suddenly  decreasing  and  then  gradually 
increasing  to  near  the  border  where  th^  are  smaller. 

In  specimens  from  Jeremie,  Hayti,  ''a  ring  of  ten  to  twelre  depres- 
sions in  the  middle  of  the  valye  "  is  seen,  whence  the  specific  name.  In 
the  Maryland  forms  these  star-like  depressions  are  scarcely,  if  at  aU, 
discernible. 

Occurrence. — Calvkrt  Fobicatiok.  "Cove,  Calrert  County**  (Gre- 
Tille),  Plum  Point,  "Nottingham"  (Rattray). 

CoUecHon. — ^Maryland  (jeological  Surrey. 

CoscixoDiscus  AB6US  Ehrenberg. 

COSdNODISCUS    ASTEBOMPHALUS    TAB.    OMPHALANTHA    GnmOW. 

CosdNODiscus  BULL£Eus  Schmidt 
CoscDfODiscus  BiANGULATUS  Schmidt. 
CosGiNODiscus  BiRADiATUS  GreviUe. 
CosciKODiscus  BOREALis  Bailev. 
CoscixoDiscrs  ooiLPOSixrs  Battrav. 
CosciNomscus  ckxtbalis  Ehrenberg. 
CosdNODiscus  coxcixxus  Wm.  Smith. 
CosciNODiscus  DUBXiscuLus  Schmidt. 
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CosciNODiscDS  EXCENTBicus  Ehrenberg. 
CosciNODiscus  ELEGANS  GreviUe. 

COSCINODISCUS  EXCAVATUS  VAR.  GENNINA  GrunOW. 

CosciNODiscus  GAZELLAE  Janisch. 
CosciNODiscus  GiGAS  Ehrenberg. 
CosciNODiscus  GRANDiVEUS  Schmidt. 
CosciNODiscus  HETER0M0RPHU8  Schmidt. 

CosciNODiscus  HETEROPORUS  Ehrenberg. 
Plate  CXXXIV,  Fig.  15. 

Coscinoditcut  heteroporus  Ehrenberg^  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  Berlin, 

p.  265. 
Coscinodiscus  fieteroporus  Schmidt,  1875,  Atlas   der   Diatomaceen-kunde,  pi.   1x1, 

fig.  4. 
Coscinodiscus  heteroporus  Rattray,  1890,  Proc.  Roy.  Soc.  Edinburgh,  vol.  xtI,  p.  92. 

Description, — Valve  circular,  with  striated  border.  Markings  hex- 
agonal, increasing  towards  the  semi-radius  where  they  are  about  2  in  .01 
mm.,  and  then  decreasing  towards  the  border  to  6  in  .01  mm.  "  Diam. 
.072  to  .112  mm.^'  Differs  from  C.  hullieus  which,  as  Rattray  remarks, 
is  "  sometimes  confounded  ^'  within  its  larger  size  and  the  more  uneven 
distribution  of  the  lager  cells  near  the  semi-radius. 

Occurrence. — Calvert  Formation.  1  mile  east  of  Marriott  Hill, 
1  mile  northeast  of  West  River,  1  mile  north  of  Jones  Point. 

Collection, — Maryland  Geological  Survey. 

CosciNODiscus  LEWisiANus  Greville. 
Plate  CXXXIV,  Fig.  16. 

CoKcinodiscus  letoisianus  Greville,  1866,  Trans.  Roy.  Mlc.  Soc.  London,  vol.  xlv,  p. 

78,  pi.  viii,  tigs.  8-10. 
Coscinodiscus  leuoisianus  Schmidt,  1875,  Atlas  der  Diatomaceen-kunde  pi.  Ixvl,  fig.  12. 
Coscinodiscus  lewisianus  Rattray,  1890,  Proc.  Roy.  Soc.  Edinburgh,  vol.  xvl,  p.  150. 

Description. — ^Valve  elliptical,  occasionally  rhombic-elliptical.  Mark- 
ings, 3  in  .01  mm.  at  center,  irregular,  or  when  central  space  is  present 
somewhat  radiating  and  becoming  more  or  less  parallel  to  major  axis. 
Border  sharply  defined,  usually  broad,  with  oblique  striae  8  to  10  in 
.01  mm.     Diam.  .072  to  .087  mm. 

A  form  at  Wildwood,  New  Jersey,  shows  produced  ends.  In  the  Hun- 
garian deposits  the, central  dots  are  more  evident.  Found  also  at  Moron, 
Spain,  California,  and  Trinidad. 
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Occurrence. — Calvert    Formation.     Marriott    Hill,    God^s    Grace 
Point,  1  mile  north  of  Jones  Point.     (Not  common). 
Collection. — ^Maryland  Geological  Survey. 

CosoiNODisous  LiNEATus  Ehrenberg. 
Plate  CXXXV,  Pig.  1. 

Coscinoditeut  Uneatu*  Ehrenberg,  1838,  Abhand.  d.  k.  Akad.  d.  WisB.,  Berlin,  p.  139. 
Coaeinoditevs  lineatun  Ehrenberg,  1856,  Mikrogeologie,  pi.  zviii,  fig.  S3. 
CoseinodUciu  lineatuM  Schmidt,  1875,  Atlas  der  Diatomaceen-knnde,  pi.    liz,  flga. 

29,  80 ;  pi.  cxiv,  fig.   13. 
Co»cinodiaeu9  lineatuM  Rattray,  1890,  Proc.  Roy.  Soc.  Edinburgh,  toI.  xyi,  p.  24. 

Description. — ^Valve  circular  with  a  narrow  border  of  minute  granules 
7  in  .01  mm.  Surface  nearly  flat,  with  hexagonal  markings,  3  in  .01 
mm.,  arranged  in  almost  straight  parallel  rows.     Diam.  .105  mm. 

Occurrence. — Calvert  Formation.  ^  mile  north  of  Forest  Wharf, 
Lyons  Creek,  God^s  Grace  Point,  1  mile  north  of  Jones  Point,  1  mile 
west  of  Tracy  Landing. 

Collection. — ^Maryland  Geological  Survey. 

CosciNODiSGUs  MAROINATUS  Ehrenberg. 

COSOINODISCUS   NOTTINGHAMENSIS   GrunOW. 

CosoiNODisous  ocuLUS-nuDES  Ehrenberg. 
CosciNODiscus  RADIATUS  Ehrenberg. 
CosoiNODisous  SYMBOLOPHORUS  Grunow. 

CosoiNODisous   8EGERNENDU8   Schmidt 

CosoiNODisous  suBTiLis  Ehrenberg. 
CosoiNODisous  PERFORATUS  Ehrenberg. 
Plate  CXXXV,  Fig.  2. 

Co8cinodi9etu  perforatum  Ehrenberg,  1844,  Monatsb.  d.  k.  Akad.  d.  Wiss.,  Berlin, 

p.  78. 
Co8einodi9cu8  ptrforatus  Ehrenberg,  1856,  Mikrogeologie,  pi.  xviU,  fig.  46. 
Coteinoditeus  perforattu  Schmidt,  1875,  Atlas  der  Diatomaceen-knnde,  pi.  Ixiv,  figs. 

12-14. 
CoteinodUeus  perfarattu  Rattray,  1890,  Proc.  Roy.  Soc.  Edinburgh,  vol.  xyi,  p.  123. 

Description. — ^Valve  circular.  Surface  flat;  markings  angular,  some- 
times granular  toward  the  border,  larger  at  the  semi-radius,  with  distinct 
central  dots.  Border  narrow,  striated.  Central  space  large,  irregular. 
Diam.  av.  .105  mm. 
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Distinguished  from  C  apiculattis  by  its  more  evident  central  dots, 
its  narrow  border  and  larger  central  space.  In  its  size  and  the  character 
of  its  markings  the  two  are  often  similar. 

Occurrence, — Calvert  Formation.  Flag  Pond,  f  mile  south  of  Par- 
ker Creek,  3  miles  north  of  Parker  Creek,  Plum  Point,  i  mile  north  of 
Forest  Wharf,  Nomini  Bay,  Chesapeake  Beach,  God's  Grace  Point,  Fair- 
haven,  1  mile  west  of  Tracy  Landing,  1^  miles  southeast  of  Marriott 
Hill,  1  mile  north  of  Jewell,  1  mile  north  of  Jones  Point,  1  mile  south 
of  Chesapeake  E.  R.  Bridge,  1  mile  northwest  of  West  River,  1  mile  east 
of  Marriott  Hill. 

Collection. — Maryland  Geological  Survey. 


ERRATA. 

Page  cvl»  No.  171,  for  Solarium  amphiterinum  read  Solarium  amphitermum. 
Page  ex.  No.  61 »  for  Cy there  {Antigona)  staminea  read  Cytherea  (Antiffana) 

Page  cxi»  column  39>  omit  a^  deptft  of  776  feet. 

Page  cxvl,  No.  2.  for  Milleaster  incursttms  read  Milleaster  incrustans. 

Page  6,  line  21,  omit  acute  in  "  aeries  of  acute  two.** 

Page  7,  lines  21,  24,  for  1869  read  i8^7;  for  vol.  xxi  read  roX.  optx. 

Page  8,  last  line,  for  1900  read  1S90. 

Page  9,  line  2,  for  ZaraeTti^  read  Zarhachis, 

Page  10,  line  17,  for  Ixacanthua  read  ZorAocAit;  and  for  generally  read 

Page  16,  lines  16,  37,  for  6U  read  615. 

Page  16,  line  22,  for  1%,  read  1%. 

Page  19,  line  14,  for  6V^  read  ffiJ. 

Page  19,  line  26,  for  4J  lines  read  .^.5  7tne9. 

Page  20,  line  16,  for  1S69  read  1S6S. 

Page  20,  line  23,  insert  ''  The  specific  description  is  as  follows." 

Page  23,  line  25,  after  groove  insert  of  the  centrum,. 

Page  28,  line  14,  for  front  read  point. 

Page  29,  line  19,  for  fang  read  the  crown. 

Page  44,  line  31,  for  Plate  XXIII,  Figs.  1,  la.  lb,  read  Plate  XXIII.  Figs. 

1,  2. 

Page  57,  lines  2.  3,  strike  out  from  "  of  **  to  "  diameter  "  inclusive. 

Page  65,  line  28,  after  on  insert  "  each  side." 

Page  65,  line  29,  for  structure  read  sculpture. 

Page  66,  line  27,  for  of  the  crown  read  round  the  crown. 

Page  66,  line  31.  read  "  of  much  of  the  convex  face,  is  marked  by  a  minute 
decussating  or  chevroned  sculpture." 

Page  69,  line  3,  for  left  anterior  read  left  posterior. 

Page  69,  line  11,  add  "  rvith  the  neural  arch  is  still  indicated  by  suture  in 
the  specimen.     The  posterior  convex  head  of  the  body" 

Page  72.  line  18,  for  slight  wavy  ribs  read  slightly  wavy  ribs. 

Page  79,  line  before  last,  insert  '' Oxyrhina  desorii  Woodward,  1889,  Cat. 
Fos.  Fishes,  Brit.  Mus.,  pt.  1.  p.  383." 

Page  80,  line  18,  insert  the  following:  "  Oxyrhina  fiastalis  Woodward.  1889. 
Cat.  Fos.  Fishes,  Brit.  Mus..  pt.  1,  p.  386." 

Page  87,  line  28,  add  '*  Galeocerdo  contortus  Woodward,  1889,  Cat.  Fos. 
Fishes,  Brit  Mus.,  pt.  1,  p.  443." 

Page  89,  line  5.  add  "  Galeocerdo  aduncus  Woodward.  1889,  Cat  Fos.  Fishes, 
Brit  Mus..  pt  1,  p.  445." 

Page  90,  line  24,  add  "  Hemipristis  serra  Woodward,  1889,  Cat.  Fos.  Fishes, 
Brit  Mus,.  pt  1,  p.  450." 

Page  99,  line  10,  for  Yorktown,  Pa.,  read  Torktoumn  Va. 

Page  121,  line  31.  for  Cythere  comuta  read  Cythereis  comuta. 

Page  415,  line  29.  add  '*  Plate  CXVIII.  Fig.  11.' 
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Figures  in  italics  indicate  principal  discussion. 


Adams,  C.  B.,  cited,  228. 
Agassiz,   L.,   cited,   xlviii ;  84,  86. 
Alabama.  Ixix ;  4,  93. 

fossils    from,    cxxii,    cxxiil,    cxxix, 

CXXXi,    CXXXY. 

Alaska,  fossils  from,  cxxii,  cxxxi. 

Albrecht,  Paul,  cited,  57. 

Aldrich,  T.   H.,  274. 

Alexander,  J.   II.,  xlv,  xlvl. 

Alligator  Creels,  Fla.,  fossils  from,  cxxii, 

cxxxlii,   cxxxv. 
Alluvial,  xxxlv,  xxxvi,  xl. 
AlluTium,  xxxiv. 
Alum  Bluff,  Fla.,  cxly,  cxlvii. 

fossils    from,    cxxii,    cxxiii,    cxxvii, 

cxxix,         cxxxi,         cxxxlii,         CXXXT, 

cxxxvii ;  209. 
Alum  Bluff  horizon,  cxlvii,  cxlviii. 
Anne  Arundel  county,  xxxvlii,  Ixvii,  Ixx, 

Ixxvill. 
Antilles,  cxxviii. 

fossils  from,   cxxii. 
Aquia  Formation,  xxix. 
Arclier,  Fla..  fossils  from,  cxxii,  cxxxv. 
Arundel   Formation,   xxvii,  xxvlii. 
Asbury  Park,  N.  J.,  Ixv. 
Atlantic   City   Well,    fossils   from,    cxxii, 

cxxvii,  cxxxi,   cxxxlii,  cxxxv. 
Atkinson,  Gordon  T.,  v. 
Asiierman,  G.,  12G. 
Ashley    Phosphate,    S.    C,   fossils    from, 

cxxll,  cxxxv. 
Atlantic  Group,  xxxix,  xl. 

B 

Bagg,  U.  M.,  Jr.,  xii,  xvll,  Ixlii,  Ixlv ;  1, 

Bahia.  cxxlv,  cxxvl,  cxxvill.  cxxx,  cxxxii. 
Bailey's  Ferry,   Fin.,   fussils  from,   cxxll, 

cxxvii.  cxxix,  cxxxlii. 
Bailey.  .1.  W.,  xxxvli.  xlviii ;  1,  501. 
Ballast   Point,  Tampa   liay,   B^'la.,  fossils 

from,    cxxii,    cxxv,    cxxvii,    cxxix, 

cxxxi.    cxxxv,    cxxxvii. 
Barbados,    cxxlv,    cxxvl,    cxxviii,    cxxx, 

cxxxiv. 
Bassler,   U.    S.,   xii.   xvil ;  1,  98,  m. 
Bartow,  Fla.,  fossils  from,  cxxii,  cxxix. 
Bauer.  L.  A.,  vll. 
Beacon  Hill  Formation,  Ixvi. 


Beddard.  F.  K.,  cited,  3,  57. 
Bellefleld.  Va.,  Ixvlil. 

fossils   from,   cxxii,   cxxxlii,   cxxxv ; 

442.    447. 
Ben  Creek,  Ixxv. 
Bermuda,  cxxlv,  cxxxiv ;  501. 
Beverly.  Mass.,  cxxlv. 
Blackwood,   N.  J.,  Ixvi. 
Blake's,  fossils  from,  xclv ;  299. 
Bonsteel,    J.    A.,    Ixiv. 
Booth.  J.   C,  xlvi. 
Bordeaux,   xxxviii. 
Born,  cited,  251. 
Bosquet,  cited,  99,  100,  101. 
Boston   Cliffs,   fossils  from,   xcii. 

section  at,   xcii. 
Boston  Society  of  Natural  History,  xvlli. 
Bowden,    Jamaica,    fossils    from,    cxxii, 

cxxv,  cxxxlii,  cxxxv. 
Boyer,  C.  S.,  xii,  xvll,  Ixlv;  1,  487,  492. 
Brady.    II.     B.,    cited,    461,    463,    467,    469, 

473.    480,    482,   483. 
Brady,    Parker   and    Jones,    cited,   476. 
Branut,  J.   F.,  cited,  43. 
Brantly,  W.  T.,  Iv. 
Brazil,      cxxlv,      cxxvl,      cxxviii,      cxxx, 

cxxxii,   cxxxiv,  cxxxvi. 
Breton  Bay,  fossils  from,  448,  452. 
Bridgeton,    N.    J.,    fossils    from,    cxxii, 

cxxv,    cxxix,    cxxxii,    cxxxvii. 
Bristol,  fossils  from,  xcv. 
BrocchI,  G.  B.,  cited,  219. 
Burch,  foHKils  from,  xclv,  288,  372. 
Burdigalien  stage,  cxlil. 
Burke,  K.  T.  Avon,  Ixlv. 
Burns,   Frank,  99,  104,  441. 


Cainhoy.  S.  C.  fossils  from,  cxxll,  cxxvii. 
California,  fossils  from,   cxxiil,  cxxxi. 
Caloosahatchle  Beds.  cxxv. 
Caloosahatchie  River,  Fin.,  fossils  from, 

cxxll,  cxxv,  cxxxi,  cxxxlii,  cxxxv, 

cxxxvii ;   230. 
Calvert  Cliffs,  Ixvli.  Ixix,  Ixx,  Ixxl,  Ixxlv, 

Ixxvi,   Ixxvli,    IxxvIIi,   Ixxlx,   Ixxx, 

Ixxxi,  Ixxxli,  Ixxxv,  Ixxxvl. 
fossils    from,    Ixxxv,    xclv,    xcv ;    27. 

60,  303,  329,  334,  392. 
Calvert  county,  Ixvll,  Ixx,  Ixxlv,  Ixxvill. 

Ixxxill :    58,   363. 
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Calyert  Formation,  xzix.  xxx,  xl,  Ixlx, 
Ixxlx,       Ixxx,       ixxxil.       IxxxiT, 

IXXXTi,     IXXXTil,     IXXXTlll,      IXXXlX, 
XC,  XClT.  CXXT,  cxItII. 

areal  distribution  of,  Ixz. 

discussion  of,  Ixlx. 

strike,  dip  and  thlckneas  of,  IxxL 
Calvert  Formation,  sub-divisions  of,  Ixxll. 
Oambrldise,  Ixxvlil,  Ixxxlli. 
OambrldiTe  Well,  fossils  from,  xct;  44S, 

4&\  4S8.  4d7. 
Oanu.  F..  cited,  «.^  411,  US. 
Cape   C(^.   Mass..  cxxIt.   cxxtI,  cxxtIII, 

cxxx.  cxxxiv.   CXXXTi. 
Cape  Fear.  N.  C,  cxxvl,  cxxxlr. 
Cape    Fear    River.    N.   C,   fossils   from, 

cxxii.  cxxlx. 
Cape  Good  Hope,  cxxxil. 
Cape    Ilatteras,     N.    C,    cxxIt,    cxxtI, 

cxxvl  II.   CXXX«   CXXXIt,   CXXXTi. 

cxlv. 
Cape  Henry.  Ta.,  cxxxlL 
Cape  Lookout.  N.  C,  cxxIt,  cxttH. 
Cape  Ma  J.  N.  J.,  cxxxtl. 
Cspe  Maj*  Well,  N.  J.,  fossils  from,  cxxii, 

CXXT  ;  14Sl 

Cape  Sable.  N.  S.,  cxxxIt, 

Cape  St.  Roque.  Braiil.  cxxxiL 

Caracas.   Tenexuela,  cxxx. 

Carolinian,  xxxTiil. 

Caroline     conntj.     IxtII.     Itt,     Ixxriil, 

IxxxIlL 
Carpenter,  W.  B..  46i. 

cited,  4:0. 
Cartaiiena,  cxxvl.  cxxvl i I. 
Carter's  Landing.  Va..  fossils  from,  438, 

4«i.  443. 
Casie.  E.  C.  xil.  xvil :  1.  3.  O.  tt. 
Cedar  Ke3rs.  Fla.,  cxxiv.  cxxrlli. 
Centerville,  IxxiL 

fossils  from.  xcIt.  xct  ;  13S.  S7S.  SSe. 
3  miles  vest  of.  fossils  from.  xcIt; 

l«.   1S«.  2a\  n«.   »4.   ^9.   2SU   232. 

fS4,   243.  245.  24S.  2»,   235^  W7.  279. 

250.   2S2.  2SI5.   2*A.  Sa\  S3S,  3<3,   344. 

S^.  3rsw   S^.   S^   392.  SWi.  441. 
Cetacea.  reoiarks  on  the  pbjiosenr  of.  5T. 
Chancellor  Point,  fossils  fr^>m,  Ixxxt. 

section  at.  xci. 
Chapticvk  Bay.  Ixxr, 
CharacterUtic  species  of  North  American 

Miocene,  cUtL 
Charles  county,  IxTii,  txx,  Ixxviit 
fvssils  from.  «.  r».  ««.  SSi. 
•*  near  the  l^ntnxent  river.**   fvxssr.s 

frxMU.  r.  *.  l*\  11.  ItJw  U.  IS.  IJk.  s\ 

*f.   «.   *X    *?  ».    a.   4X   4T.    «.   «^ 

^\  o':.  r^.  T\  T«.  r:.  rsv  si\  51.  «. 

!«.   >k  S\  :«.  <r.  :SS.  S*.  *\  5^1.  «. 
»X  3::4v  SS^L 


Charlotte    Harbor,    Fla.,    cxxx,    cxxxil, 

CXXXTi. 

Charts  of   Distribution,   explanation  of, 

cxxii. 
Chattahoochee  Beds.  cxxt. 
Cherry  Point,  Vs..  Ixvlll. 
Chesapeake  Bay  Sections,  IxxxTi. 
Chesapeake  Beach,  ixx,  Ixxii,  IxxIt,  IxxtI, 

Ixxvii,    IXXXTi,    IXXXTiL 
fossils  from,  IxxxtII.  xcIt  :  84.  86,  87. 
tf2.  M.  97,  175,  210,  SIS,  SSQ,  B2,  B2, 

234.  23S.  S38,  239,  S45,  S«B,  IBS,  271, 
272,  279.  280.  2SS,  287,  289.  291,  SIO, 
312,  314.  337.  S3S,  340.  345,  347,  SS8, 
3S1.  362,  360.  372,  375.  378.  3S1,  382, 
3S4.  SS5.  SS6,  394.  XW.  401.  404,  406, 
«29,  461,  464.  466.  469,  471,  472,  474, 
476.  4n,  47S.  483,  489,  «1.  498.  494. 
496.  496.  50S.  504.  507. 

section  at,  IxxxtIL 
^4  mile  south  of,  foaslls  from,  xcIt  ; 
15l 

2  miles  south  of,  fossils  from,  SIS. 
2H    miles    sonth    of,    fossils    from, 

IXXXTli. 

2H    miles     south     of.    section     at. 

IXXXTiL 

3  miles  south  of,  fossils  from,  xclx ; 
SS.    97.    133.    141.    210.    213,    219.  234, 

235,  23S,  239,  241.  242.  248.  2SS.  259, 
271,  272,  273,  278.  279,  2SD,  282,  SBOi, 
294,  aOS,  310,  312.  314.  315.  3S1.  328. 
337.  S3S.  339.  340.  342,  345.  347.  351. 
353.  SeS.  366.  370,  375.  STS,  3S1,  38S. 
S&6.   3M.   396.   399.  401,  404.   424,  435. 

Chesapeake     Group,     xxix.     xxrlx.     xl. 

IXXTili.   XCT.   CXXT. 

in  Maryland.  Ixlx. 
Chesapeake  R.   R.   Bridge,  1  mile  s>uth 
of.   fossils  from.  489,  490,  4^1,   ISO, 
494,    4.^    «»;.    4SIN    499.   50},    5C1,    ji'e. 
5M.  5»"7. 
Chester  River.  Itx 
ChliK>!a  Beds.  cxxt. 
Chipolan.    cxxt. 

Choptank  Formation,  xxlx.  xxx.  xL  Ixix. 
Ixxi  IxxTii,  Ixxviit  IxxxiL  ItttIt. 
IxxxT.    Ixxxix.   xc.   xci.  xciL   xct. 
cxivii. 
area!  distribution  of.  IxxTiiL 
character  of  materials.  Ixxx. 
disv*JiS5S?<»n   of,   IxxTiri. 
stratiicrap^ic  r«IatK>as  of,  Ixxx. 
strike,  dip  anu  thickness  of.  Ixxix. 
subdivisions  oX,  Ixxxi. 
Oiopcank  rtwr.  Ixx,  IxxTiil.  Ixxx. 

fossi'.s  frv>m.  xciL  xct;  wa,  ins;  2401. 
34EL 
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Church  Hill,  fossils  from,  xcIt  ;  109,  129, 

131,  136,  141,  158,   162,  170,  196,  211, 

213,  216,  229,  281,    234,  238.  241,  243. 

245.  248,  252,  253,  264.  267,  281.  282, 

285,  295.  304,  312,   314.  835,  338,  342, 

348,  344,  346,  847,   854,  362,  363,  371, 

378,  384,  386,  392,   894,  898,  899,  441. 

City    Point.     Va.,    fossils    from,     cxxii, 
cxxTil,  cxxxi,  cxxxiii,  cxxxv ;  442. 

Claiborne,  Ala.,  fossils,  from.  448. 

Clark,   W.   B.,   vii,  Ix,   xi,   xli,   xt,   xvii, 
xxlll,  Ivii,  Iviii,  Ix,  Ixi,  Ixii ;  1,  99, 

cited,  65. 
Cleaveland,  Parker,  xxxiy,  xlil. 
Cleve,  P.  T.,  488. 
Coastal  Plain,  xxiil,  xxiy,  xxvi. 
Cocoa    Post    Office,    Ala.,    fossils    from, 

cxxii,   CXXXY. 

Coggins  Point,  Va.,  fossils,  from,  cxxii, 
cxxxi,   CXXXY,   cxxxvii ;   432. 

Colon,  cxxyI. 

Columbia    Group,    xxxl,    Ixix,    Ixx,    Ixxi, 
IXXYiii,  Ixxxiil,  IxxxiY. 

Congeria  Beds,  cxllii,  cllii. 

Conrad,  Timothy  A.,   xxxyI,  xxxyIII,  xl, 

Xliii,    XliV,    XlY,    XlYi,    XlYil,    XlYili, 

xlix,  1,  Hi,  lili,  liY,  xciii ;  60. 

cited,  xxxYi;    131,    134,  136,  188,  142, 

143,  147.  148,  150,   151,  152,  163,  156, 

157,  150,  161,  162,   163,  165,  166,  169, 

170,  172,  173,  174,   175,  176,  178,  180, 

181,  182,  183,  184,    185,  186,  188,  189, 

190,  195,  197,  198,   199,  201,  202,  208, 

204,  205,  206,  215,   216,  217,  218,  220, 

228,  225,  227,  233,   234,  235,  236,  287, 

238.  239,  241,  245,   246,  247,  248,  255, 

256,  258,  261,  262,   267,  268,  273,  275, 

278,  280,  283,  284,   287,  289,  290,  291, 

292,  293,  294,  297,  298,  801,  802,  304, 

305,  306.  307,  308,   809,  311,  812,  814, 

315,  316,  819,  320,   321,  323,  330,  838, 

835.  336,  338,  840,   842.  848,  846,  347, 

848,  351,  353,  854,    356,  358,  359,  861, 

362,  303.  364,  366,   371,  372,  873,  375, 

3S1,  382,  385,  889,   892,  894,  395,  402, 

403,  431,  432,  447. 

Contents,   xi. 

Cope,  B.  D.,  llii.  llY.  lY,  lYiii,  Ixl,  Ixii, 
xciii ;  881. 
cited,  5,  6,  7,  8,  9,  10,  11,  14,  16,  17,  18, 
19,  20.  21,  22,  28,  24,  25,  26,  27,  28, 
30,  32,  33,  84,  85,  36.  38,  39,  41,  44, 
45,  46,  48,  49,  50,  51,  54,  65,  58,  62, 
63,  04,  65,  66,  72,  73,  77,  79,  85,  89, 
92,  93. 


CordoYa,  fossils  from,  xcv ;  94,  97,  209, 
213,  229,  281,  238,  285,  287,  245,  261, 
265,  276,  278,  280,  282,  289,  294,  295, 
301,  308,  309,  315,  888,  839,  340,  356, 
363,  365,  866,  378,  388,  399,  404,  417, 
441. 

Cornell  UniYcrsity,  xviii. 

Cornfield  Harbor,  fossils  from,  196,  275, 
461,  467. 

Cossmann,  M.,  Ixili,  IxIy. 

Costa  Rica,  fossils  from,  cxxii,  cxxix, 
cxxxv. 

Couthouy,  J.   P.,  cited,  860. 

CoYe  Point,  IxxYiii,  Ixxix.  Ixxxii,  Ixxxy. 
fossils  from,  Ixxxii,  Ixxxy,  xci.  xcy  ; 
44,  94,  97,  181,  138,  184,  185,  148,  144, 
145,  147,  163,  156,  159,  160,  162,  164, 
174,  179,  180,  181,  182,  185,  194,  195, 
198,  199,  200,  201,  203,  206,  206,  208, 
212,  218,  228,  233,  285,  286,  248,  245, 
246.  250,  252,  255,  267,  268,  264,  266, 
272,  273,  276,  277,  279,  281,  285,  286, 
289,  292,  294,  295,  299,  301,  803,  808, 
812,  814,  815,  816,  318,  819,  820,  824, 
326,  337,  340,  346,  358,  859,  861,  866. 
370,  373,  878,  888,  890,  898,  400,  405, 
410,  414,  416,  426,  427,  487,  467,  504. 
section  at,  xci. 
near  Great  Mills,  fossils  from,  404. 

Crag  of  England,  xxxYii. 

Creole    Bluff,    La.,    fossils    from,    cxxii, 

CXXXY. 

Cretaceous,  eewvii,  Ixix,  cxxr. 

Crisfleld    Well,    Ixxi,    Ixxil,    Ixxy,    Ixxx, 

Ixxxiv. 
fossils   from,  xcy  ;  887,  448,  458,  474, 

475,  479,  480. 
Croatan  Beds.  cxxy. 
Crompton,  Ixx. 
Crosswicks.    N.    J.,    fossils    from,    cxxii, 

cxxix. 
Cuba,  cxxiv,  cxxvi. 
Cuckold    Creek,    fossils   from,    xcy  ;    280, 

801,   312,   820,   845,   349,   356,   878,   382, 

888. 
Cumberland    Co.,    N.    J.,    fossils    from, 

cxxii ;  6,  79. 


Dall,  W.  H.,  xi,  xii.  xyI,  xyIH,  xxxix,  xl, 
lYii,  Iviii,  Ix,  Ixi,  Ixiii,  Ixiv,  xciii, 
cxxiii,  cxxxix ;  219,  229,  867. 
cited,  xxxix,  Ixv;  139.  142,  145,  171, 
172,  173,  175,  189,  191,  201,  202,  209, 
211,  212,  218,  223,  237,  242,  263,  259, 
260.  2Go,  266,  272,  285,  287,  288,  294, 
300.  303,  824,  825,  327,  329,  382,  888, 
834,  341,  842,  850,  857,  858,  861,  874, 
375,  379,  381,  384,  387,  893,  896,  398, 
400,  401. 
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Dana,  J.  D.,  xxxylli,  xl,  111,  ly. 
cited,  xxxylli. 

Dares  Wliarf,  l^t  miles  sooth  of,  sec- 
tion at,  Ixxxlx. 

Darlington,  S.  C,  fossils  from,  cxxll, 
cxxlx,  cxxxl,  cxxxlll,  cxxxy, 
cxxxyil ;  447. 

Darlington  District,  S.  C,  fossils  from, 
443. 

Darton,   N.    H.,   zxxlx,   xl,    Ux,   Ix,   1x1, 
1x11. 
cited,  xxxl,  xxxlx,  cxly. 

Darwin,  C,  11. 
cited,  95. 

Dayidsonyille,   Ixxl. 

Dayis  Mills,  fossils  from,  xcy ;  805. 

Day,  D.  T.,  lyl,  lyll,  lylil.  llx. 

De  Kay,  J.  E.,  xlyll. 

Delaware,  xxx,  Ixyl. 

De  Leon  Springs,  Fla.,  fossils  from,  cxxll, 
cxxyii. 

Denton,  Ixxxlll. 

Deshayes,  G.  P.,  cited,  cxxxlx ;  1S6. 

Dlatomaceous     earth     at    Lyons    Creels, 
Ixxlli. 
fusion  test  of,  Ixxlll. 

Dlllwyn,  L.  W.,  xxxly,  xlll. 

Dinosaurs,  xxylil. 

Dinwiddle,  York  Rlyer,  Va.,  fossils  from, 
cxxll,  cxxxyli. 

Dismal  Swamp,  Va.,  fossils  from,  cxxll, 
cxxlx,  cxxxyli. 

Distribution    of    species,    geological   and 
geographical,  xcili. 
of  the  strata,  Ixy. 

District  of  Columbia,  xxxl. 

Donoyan,  cited,  217. 

Doyer  Bridge,  Ixxyiii. 

1%  miles  below,  section  at,  xcli. 

Dorchester  county,  Ixyli,  Ixxylli,  Ixxxlll. 

Doyer  Bridge,  fossils  from,  xcy ;  86,  94, 
97,  147,  189,  209,  211,  218,  229,  231, 
235,  237,  238,  247,  252,  255,  260,  273, 
279,  280,  282,  288,  298,  296,  301,  803, 
306,  308,  309,  312,  315,  320,  380,  332, 
335,  337,  340,  343,  344,  848,  855,  862, 
368,  365,  366,  377,  878,  882,  383,  388, 
891,  899,  404,  406,  410,  421,  423,  432, 
441. 

Drum  Cliff,  Ixxx,  Ixxxi,  Ixxxli. 
fossils  from,  xcli. 
section  at,  xcli. 

Drum   Point,   Ixx,   Ixxxlll,   Ixxxy. 
fossils  irom,  xcy  ;  32. 

Ducatel,  J.  T.,  xxxyll,  xl,  xly,  xlyl ;  804. 
cited,  xxxyll. 

Duncan,   P.   M.,   lyl. 

Duplin  Beds,  cxlyii,  cxlyiil,  cl,  clill. 

Duplin  Co.,  N.  C,  fossils  from,  cxxll, 
cxxy,  cxxlx,  cxxxl,  cxxxlll,  cxxxy. 


£ 

East  Florida,  cxxiy. 

Eastman,  C.  R.,  xll,  xyil,  ixl,  ixlv ;  l,  71. 

Eastern    United     SUtes,    fossils    from, 

cxxill,  cxxyii. 
Easton,  near,  fossils  from,  848. 

8  miles  southwest  of,  fossils  from, 

105,   106,  109,   111,  128,  129. 
Ecphora  Bed,  Alum  Bluff,  fossils  from, 

cxxlii. 
Edgecomb  Co.,  N.  C,  fossils  from,  cxxill, 

cxxxy. 
Ehrenberg,  C.  G.,  xxxylli,  xlyiii,  II. 

cited,   448,   449,   452,   458,   454. 
Emmons,  E.,  cited,  138, 176,  227. 
Eocene,  xxy,  xxiw,  xxx,  Ixix,  Ixx,  Ixxxyi, 

Ixxxyil,  xcli,  xcili,  cxxy ;  57. 
Eocene-Miocene  Contact,  Ixxli. 
European- American     Miocene,     relations 

of>  cli. 
European-Maryland  Miocene,  relations  of, 

cl,  cli,  clill. 
Eyans    Farm   near   Church    Hill,   fossils 

from,  xciy ;  234. 


Fail    P.    O.,    Ala.,    fossils    from,    cxxill, 
cxxxy. 

Falrhayen,   Ixxll,   ixxlll,  Ixxly,   ixxxil. 
fossils  from,  Ixxiy,  xcly ;  57,  78,  81, 
83,    84,    85,    86,    88,    89,    91,    196,    210, 
239,   255,   268,   277,   280,   282,   292,  293, 
295,  810,   821,   335,   339,   844,   347,   861, 
372,    373,   378,   382,    392,   898,   899,   404, 
448,   489,   491,   403,    494,    496,    497,   498, 
600,  503,  504,  507. 
dlatomaceous  earth  at,  Ixxli. 
section  at,  Ixxxyi. 

Feathers tonhaugh,  G.  W.,  xlyl. 

Federalsburg,  Ixxxlll. 

Fernandlna,   Fla.,    cxxly,   cxxyl,   cxxyiil. 

Fernando  Noronha,  cxxyl. 

Ferruginous    Sand    Formation,   xxxy. 

Finch,  John,  xxxly,  xxxy,  xxxyll,  xl,  xUi, 
xliy ;  298,  349. 
cited,  xxxiy,  xxxyll ;  191. 

Fischer,  P.,  cited,  184,  204. 

Flag  Pond,  Ixxxi,  Ixxxli,  Ixxxy. 

fossils  from,  xc,  xcy ;  81,  97,  159, 
209,  235,  237,  288,  245,  247,  255,  278, 
279,  280,  282,  290,  298,  301,  806,  808, 
809,  812,  815,  818,  820,  883,  885,  386, 
837,  339,  340,  344,  845,  348,  349,  355, 
356,  862,  877,  878,  882,  888,  441,  489, 
491,  493,  496,  498,  508,  604,  607. 
section  at,  xc. 

Flood  Creek,  Ixxix. 
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Florida,   Ixix,   cxll,   cxIy. 

fossils    from,    cxxii,    cxxiii,    cxziy, 
CXXY,  cxxvii,  cxxiz,  cxxxi,  cxxxlli, 

CXXXT,    CXXXVii. 

Florida  and  Maryland  Miocene,  relation! 

of,  cxlv. 
Florida  Keys,  cxxIy,  cxxyI,  cxxx. 
Florida  Straits.  cxxIy,  cxxxIy. 
Flower  and  Lydekker,  cited,  4,  84. 
Forbes,  E.,  cited,  132,  432. 
Foreman,  Dr.,  xciii ;  876. 
Forest  Wharf,  Ixxv. 

%   mile  north  of,  fossils  from,  480, 

491,   498,   494,   496,   498,   600,  508,  604, 

607. 

Fort  Washin^on,  xxxYii. 
Fredericks,  Del.,  IxyI. 
Friendship,  fossils  from,  xcIy;  877, 
Fromenthal,  B.  de,  Hi. 


Gabb,  W.  M.,  cited,  212,  253. 
Galena,   IxyH. 

GalYeston    Artesian    Well,   cxxii,    cxxxl, 
cxxxv,  CXlYi. 

Gane,  H.  S.,  Ixil,  IxIy;  489. 
cited,  441,  442.  446. 

Gasklns  Wharf,  York  Riyer,  Va.,  fossUi 
from,  cxxiii,  cxxxy. 

Gaspe,  Quebec,  cxxx. 

Gay  Head,  Mass.,  Ixy. 

Geikie,  Sir  Archibald,  Ix. 

General   Stratif^raphic  Relations   of   Mi- 
ocene, XXiii,   XXYi. 

Geographic    and    Geologic    Relations    of 

Miocene,  Ixy. 
Geological  and  Paleontological  Relations 

of  Miocene,  xxxiii. 
Georgia,  Ixix,  cxxIy,  cxHy. 
Gibbes,  R.  W.,  xlix ;  77. 

cited,  91. 
Gill,  T.,  lili. 
Glauconite,  xciii. 
Glenn,  L.  C.  Yii.  xii,  XYi,  xvii,  Ixiii;  1, 

27^. 

Godon,  SilYain,  xxxIy,  xH. 

cited,  xxxiY. 
God's  Grace  Point,  fossils  from,  480,  401, 

492,   498.   494,   496,   498,   600,   608,   604, 

506,   507. 

Goldfuss,    A.,    xHy. 
Good  Hope  Hill,  IxyH. 

fossils  from,  xcIy  ;  484,  485,  486. 
Goose*  Creek,  S.  C,  fossils  from,  cxzlH, 

CXXYli,    CXXix,   CXXXY. 

Gould,  A.  A.,  xIyH. 
33 


GoYemor  Run,  Ixxx. 

fossils  from,  xc,  xcy  ;  88,  94,  07,  ISl, 
135,  175,  176,  192,  196,  200,  200,  212, 
218,  220,  225,  281,  282,  286,  287,  288, 
245.  247,  251,  252,  255,  257,  260,  201, 
264,  269,  273,  276,  277,  878,  270,  280, 
282,  284,  287,  289,  200,  208,  205,  801, 
803.  806,  308,  800,  812,  816,  816,  818, 
820,  321,  329,  880,  832,  888,  885,  888, 
337,  339,  840,  348,  844,  845,  848,  840, 
354,  355,  356,  362,  865,  366,  877,  878, 
382,  383.  886.  388,  404,  408,  420,  482, 
465,  470,  472,  478,  476,  482. 

section  at,  xc. 

%  mile  north  of,  fossils  from,  xcIt; 
13. 

1  mile  north  of,  fossils  from,  xcy; 
468,  471,  476. 

2  miles  sonth  of,  fossils  from,  xct; 
94,  97,  185,  209,  218,  284,  285,  287,  288, 
245,  247,  252,  265,  257,  261,  269,  278, 
279,  280,  282.  284,  290,  203,  206,  801, 
803,  306,  308,  809,  812,  815,  818,  8», 
824,  330,  333,  386,  887,  880,  840,  S44, 
345,  849,  355,  356,  866,  277,  378,  882, 
386,  888,  404,  441. 

2%  miles  south  of,  fossils  from, 
Ixxxi,  xc. 

2%  miles  south  of,  section  at,  xc. 
Great  Mills,  fossils  from,  xcy. 
Green,  Jacob,  cited,  146. 
Greensboro,  Ixx,  IxxYiii. 

fossils  from,  IxxYiii,  xcy  ;  88,  04,  07, 

181,  137,   189,   141,  148,   162,   170,   171, 

182,  194,  196,  200,  204,  209,  212,  218, 
224,  229,  280,  231,  282,  288,  284,  285, 
237,  238.  242,  247,  248,  240,  250,  251, 
252,  257,  260,  262,  269,  270,  272,  278, 
274,  278,  279,  280,  282.  284,  292,  298, 
295,  308,  309,  810,  812,  816,  820,  881, 
883,  835,  838,  889,  840,  844,  849,  860, 
356,  362,  363,  865,  878,  881,  383,  888, 
895,  396,   408,   429. 

Grenada,  cxxyI.  cxxx. 

GroYe  Wharf,   Va.,   fossils  from,   cxxlU, 

cxxxi,    CXXXY,    CXXXYii. 

Guadaloupe,  cxxIy,  cxxyHI. 

GuallaYa  Beds,  cxxy. 

Gnion's    (Mrs.),    Marl    Bed,    Cape    Fear 

RiYer,  N.  C,  fossils  from,  cxxiii, 

cxxyH,  cxxix,  cxxxiii. 
Gulf   of   Mexico,    cxxyI,   cxxyIH,   cxxxIy, 

cxxxyI. 
Gulf  Coast,  fossils  from,   cxxiii,  cxxvii, 

CXXXY  ;    CXXXYii. 

Gnlf  Group,  xxxix. 

Gypsum   crystals,   Ixxxiii,   IxxxIy. 


Haeckel,  E.,  cited.  450,  462,  456,  457. 
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Haiti,  cxxtv.  cxxri,  rxxvlli,  cxxxiv. 

fossils  from,  cxxlli,  cxxt. 
Hsmmerfest,  Norway.  cxxtI. 
Harlan,  Richard,  xlv.  xItII. 

cited,  96,  56. 
Harris,  Gilbert  D..  xtIII,  xxxix,  xl.  lix, 
Ix,  Ixil ;  l9o. 

cited,  xxxix,  Ixt;  350. 
Harana,  cxxir. 
Hay.   O.    P.,   Ixiv. 

cited.  73. 
Hayden.  H.  H.,  xxxlv.  xlil. 

cited,  xxxiT. 
Heilprin.  A.,  xxxviil,  xl,  iv.  Iri. 

cited,  xxxTili ;  139,  leo.  «n,  32S. 
H^lerriile,    N.   J.,   fossils   from,   cxxlli. 

cxxxi. 
HelT^tien  stai^,  cxlili. 
Herring  Bay,  Ixx,  IxxTiil,  Ixxix. 
HigsittS,  J..  xxxTtii,  I.  11,  lili. 
Uilgard,  E.  W.,  cited,  xxxl. 
Hincks,  Tlios.,  cited  190. 
Hinde,  G.  J.,  ItIL 

cited.  446. 
Hinds  Co..  Miss.,  fossils  from,  cxxlli. 
Historical    Review,  xxxili. 
Hitchcock,   C.    II..   liT.   iTi. 
Hitchcock,  E..  1,  li. 
Hoemes.  R,  cL 

cited.  S18. 
Holllck.  Arthur,  xil.  xrli ;  1,  48S. 
Uollln  Cliff,  fossils  from,  xcIt  ;  316.  3SS, 

3S4. 
Holmes.  F.  S.,  11. 

cited.  206,  S74.   443. 
Honduras,  cxxxlv. 
Honga  rlTer.  ixxxlll. 

Huber.  R.  xrlii ;  451.  453.  454,  455,  4oi;.  459. 
Hunter.  H.  C.  xvlli. 
Huntlngtown.  fossils  from,  xcIt  ;  234. 


Illustrations,  xlil. 
Indian  Creek.  Ixxii. 
Intrt>duction.  xxllL 
Iterson.  P.  ron.  xviii. 


Jelly  (Miss),  cited.  490. 

J^r^mie,  Haiti,  fossils  from,  504. 

Jericho,  N.  J.,  fossils  from,  cxxlli.  cxxt, 
cxxtII.  cxxIx.  cxxxi,  cxxxi  11, 
cxxxr.  cxxxtII  ;  140. 

Jewell,  fossils  from,  xcIt  ;  Sio.  SSO,  SSd. 
1  mile  north  of.  fossils  from,  489.  491. 
49S,   4M,   486,   496.   499,   500.   501.   503, 
504,   507.' 

Johns  Isisnd.  S.  (*..  fossils  from,  cxxlil. 
cxxvii. 

Johnson.  Alex.,  1. 

Johnson.  C.  W.,  xrlii. 

Johnston,  C,  Hi.  It. 

Jones  Point,  1  mile  north  of,  fossils 
from.  489,  491,  498,  49«.  496.  4m<. 
490.   50S.    5U3.   504,   505,  506.   307. 

Jones  Wharf  Fauna,  xxxix,  xl. 

Jones  Wharf,  fossils  from.  xcli.  xcv ;  >l. 
2«,  94.  97,  131,  135.  141.  14o.  147.  14{». 
150,  151.  153.  155,  159,  163.  166.  167. 
168.  171,  175,  178.  IflS.  184.  1S5.  198, 
196.  200,  901,  906,  909,  211.  212,  213, 
215.  216,  219.  220.  223.  224.  229.  231, 
232.  233,  235.  938.  245.  247.  250.  251. 
252,  253,  255.  257.  259.  961.  264.  985, 
967.  969,  271,  272.  273.  274.  276,  277. 
278,  279,  280.  281.  288,  2j«.  284.  287. 
289.  290,  292,  298,  295.  296.  297,  29*. 
999.  301.  302,  303.  306.  3D7,  306.  »X».' 
312.  314,  315.  318,  330.  S23,  330,  333, 
:<35.  338.  337.  339.  340,  313.  344,  345, 
349.  355,  356.  362.  365.  366,  368,  370, 
374,  377.  37S.  381,  382,  383,  384,  386, 
388,  391,  392.  396.  400,  403,  404,  406. 
406,  410,  412.  416.  421,  422,  423.  432, 
441.  461.  462,  463,  464.  465,  467,  469, 
471.  472,  476,  478,  480,  482. 

Jones  Wharf,  section  near,  xcli. 

Jones   Wharf.    Va..   fossils  from,   cxxlli. 

CXXXlil.    CXXXT. 

Jones  Wharf  Z<Hie.  xl. 

Jones.  T.  R.,  and  Sherbom.  C.  D.,  cited, 

101. 
Jurassic,  xxrll,  xxvill. 


Jackson.  Miss.,  fossils  from,  cxxlli,  cxxlx, 

cxxxi. 
Jaekei.  O.,  cited.  72.  73.  84. 
Jamaica.  cxxIt.  cxxtI. 

fossils    fH>m,    cxxii.     cxxlil,     cxxt. 

CXXXlil.  CXXXT :  57. 
James  RlTer  Beds,  cxiTii.  cxItIIL 
James  RlTer.  Va.,  xxxt.  cxItIL 

f€»ssll8    from,    cxxili,    cxxrll,    cxxix. 

cxxxi,  cxxxlli.  CXXXT ;  lOOi.  KI8.  110. 

117.  118.  123.  124.  130.  439.  447. 


Kent  county,  xxxtIII.  IxTli,  Ixx. 

Kent  Island,  Ixx. 

Kerr's.  DsTld.  fossils  from,  xct:  441. 

Key  West,  Fla..  cxxtI.  cxxtIII. 

Kings  Mill,  Ta.,  IxTlli. 

Koraen.  Ton.  cited,  cli. 

Koken,  E..  98. 


Labrador.  cxxtIII,  cxxx,  cxxxIt. 
Lafayette    Formation,    xxxL    Ixrl.    Ixxl. 
LamardE.  J.  B.  de,  cited,  169. 
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I^ngley'8  Bluff,  fosHils  fruin.  xcv :  131, 
133.  134.  135,  143.  145.  140.  147.  153, 
150.  100,  104,  195,  200.  201,  204,  206, 
212,  218,  223.  224,  235.  230,  245,  240, 
252,  255,  205.  271,  272.  2sl.  286,  312, 
315,   320,   340,   37S.   37!>,   ."WJ.   31)8^    400. 

I^a,  Henry  C\.  xllx. 

cited.    171,    217,    218.    223.    224,   22t),   245, 
204,  271,  283. 

Lea.  iHHac,  xxxvli.  xl,  xliv :  481. 
citetl,  xxxvil.  280. 

Le  <\)nte.  .lameH.  Iv. 

Lee  county,  TexRH,  foKnllH  from,  cxxlli, 
cxxix,  cxxxHI. 

lA*hman.  W.   V.,  4h4. 

LeUly.   Joseph.    Ilv.    Iv  ;   iU),   71,   76,   77,  tf2. 
IW. 
clte<l,  0,  10.  28,  2S».  :a.  46.  67. 

LetiKnan.  xxxix. 

Letter  of  Transmittal,  ix. 

Lienenklau8.  K..   115. 
cited,   123. 

Llnnc.  r..  cited.  25«».  322. 

Lister.  Martin,  xxxlv.  xli. 

Local  Sections,  general  discussion  of. 
Ixzxvl. 

lA»Kan.  Sir  W.  E..  Ilv. 

London  (May  Formation,  xxxv.  xxxvi,  xl. 

I^nsdale.  W..  xxxvlil.  xllx. 
cited,  xxxviii. 

Lorraine.  France,  xxxviii. 

Louisiana.  Ixix  ;  4. 

fossils  from,  cxxli.  cxxxv. 

Ijower  Marlboro.  Ixxv. 

Lydekker.  R.,  cited,  4.  »),  54. 

Lyell,  Sir  Charles,  xxxviii.  xlvill,  xllx,  I. 
cxxxlx :  482. 

Lyons  Oeek,  Ixxill.  Ixxiv.  Ixxxvi. 

fossils  from,  xdv  :  234.  277.  278,  28" i. 
282.  2iKi,  3«>2.  310.  314.  315.  331»,  347. 
:r)2,  :<5;i.  3t)l,  372.  378.  3iW.  4IH.  4.V». 
451.  452.  iXi.  454.  455.  4.)«,  457,  4:t'.K 
4JW. 
section  on  .southern  branch  of. 
Ixxxvi. 

M 

Mc('onn»'II.   .1.    r..    xvlll.   xix. 
Macfarlnne.   .1.    It..    Iviii. 
Mcdee.  W  .1.  Ivli.  lix. 

CittMl.    XXXl. 

McKcndrce  and   IMndell.  botween.  fossils 

from,    xdv  ;   234. 
Maclure.  William,  xxxiv.  xl.  xll,  xlii. 

cited,    xxxiv. 
MagueKln     Spring.     Fla..     fossils     from. 

cxxlli,  cxxxv.  cxxxvii. 
Magnolia.     N.     *'..     fosHllH    from,    cxxlli. 

cxxxi.   cxxxlil.   cxxxv. 


Magruder  Ferry,   fossils  from,  xclv  ;  2?>:J» 

:i44.   378,   3S2. 
Maine,  cxxx. 

fossils  from,   cxxlli.   cxxxi. 
Maldonado.  cxxiv. 
Manzont.  A.,  cited.  418. 
Marcou.  .1.,  1,  11. 
Markoe.  F..  .Jr..  xlvlll. 
Marriott    Hill,   fossils  from.   4!>2.   493,  502. 

.'■(10. 

1   mile  cast  of.  fossils  from.  489,  490, 
4!M.    VXi.    4!>4.    405.    400,    408,    409,    501. 

503.  :m.  :jo5.  5o7. 
1  ^2  miles  southeast  of.  fossils  from. 
4M».    4!M.    4ii3.    4\H.    4W\,    4)t8.    .VI3.   504. 
5(»7. 
Marsh.  (».  ('..  Ilv. 
Marsh.  O.   ('..  cite<l.  «12. 
Martha's  Vineyard.  Mass..  Ixv. 
Martin,   (i.   ('..   vii.  xll,  xvl.  xvli :  1,  Ui. 

113.  1.VK  hM,  270,  271,   JW,  ^30,  447. 
Martlnitpie.  cxxvi.  cxxxiv. 
Martin  Station,  Fla..  fossils  from,  cxxlli, 

cxxvil. 
Marylandian.  xxxviii.  xxxix,  xl. 
Massachusetts.  Ixv. 
Massachusetts    Bay,    cxxvi.    cxxvili. 
Massachusetts,  fossils  from,  cxxlli.  cxxlx.. 

cxxxi.    cxxxv. 
Matawan  Formation,  xxvil,  xxvill. 
Matawan.  N.  .!..  Ixv.  Ixvi. 
Materials,  origin  of  .Miocene,  xcll. 
Mathews.  Edward  B..  vii. 
Mathlas  Point.  Va..  Ixviii. 
Meilial  Pliocene,  xxxvli.  xl. 
Medial  Tertiary,  xxxvil.  xl. 
Mediterranean,  xxxix. 
Meek.    F.   B..    111. 

cIttHi,  i:r».  204. 
Meherrin     River.     N.     C.     fossils     from,. 

cxxlli.  cxxxi.  cxxxv. 
Mexico.   Ixlx. 

Meyer,  <).,  and  Aldrich.  T.  H..  cited.  274. 
Meyer.  Otto,  xxxix.   xl.   Ivil. 

clte<l.  xxxix  :  2T2. 
Mill  Oeek.  Ixxxlii. 
Miller.   B.    L.,   vii :   480. 
Millstime.   near.    Ixxxlii. 
Millstone   Landing,    near.    Ixxxlv. 
Milltown  landing,  fossils  from,  882. 
MiocHne.  xxv.  xxix   Ixxix.  Ixxxvi,  Ixxxvil.. 
Ixxxvlli.  Ixxxlx.  xc.  xci,  xcll.  cxxv. 
definition  of.  cxxxlx. 
faunas  of.  cxlvi. 
fauna  of  Maryland,  cxlvi. 
fauna   of   New   .Jersey,   cxlvi. 
fauna  of  Virginia,  cxlvli. 
of  America,  characteristics  of.  cxll» 

cxllii. 
of  America,  characteristic  siiedes  of,. 
clIII. 
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America,      subdivisloDB     of,     cxItI, 

cxlvlil. 
Europe,  characteristics  of,  cxI,  cl-cU. 
Europe,  physical  history  of,  cxl. 
Europe,  subdlyisions  of,  cxllll. 
Florida,  cxlv. 
Maryland,     climatic    conditions    of, 

cxilx. 
North    America,    surylTlng    species, 

per  cent  of,  cxlvil,  cxlvlil. 
North  Carolina,  cxliy. 
Virginia,  cxliv,  cxlyil. 
Mississippi,    Ixlx ;   96. 
fossils    from,    cxxiil,    cxxy,    cxxlx, 

cxxxl,  cxxxy. 

Mitchlll,  Samuel  L.,  xlil. 
Monmouth  Formation,  xxyll,  xxylii. 
Monteyldeo,  cxxylli. 

Morton.    S.    G.,   xxxyi,    xxxyli,   xl,    xllll, 
xlly,  xlv. 
cited,  xxxyi,  xxxyli. 

Mosquito  Point,  Va.,  Ixyill. 

Mt.   Harmony,   Ixxx. 

Murfreesburg,  N.  C,  fossils  from,  cxxlli, 

cxxlx,   cxxxy. 
Myakka  Rlyer,  Fla.,  fossils  from,  cxxiii, 

cxxyil,  cxxlx. 

N 

Nanjemoy  Formation,  xxix. 

Nantucket,  Mass.,  cxxx. 

"Natural    Well,"    N.    C.    fossils    from, 

cxxlli,  cxxlx,  cxxxl,  cxxxlii,  cxxxy, 

cxxxyll. 
Neuse  Riyer,  N.  C,  fossils  from,  cxxiil, 

cxxlx ;  443. 
Newl)ern.    N.    C,    fossils   from,   848,   844, 

443. 
New  Egypt,  N.  J.,  Ixyl. 
New  Grenada,  cxxxly. 
New  Jersey,  xxx,  Ixy,  cxxly,  cxxx,  cxlly. 
fossils    from,     cxxii,    cxxiil,    cxxv, 

cxxyil,      cxxlx,      cxxxl,      cxxxlii, 

cxxxy,  cxxxyll ;  838. 
Newton,  Miss.,  fossils  from,  cxxiil,  cxxxl. 
Newton,  R.  B.,  Ixlv. 

'*  New  Town,"  fossils  from,  xcy ;  277,  822. 
New  York,  cxxyili. 
Nicholson,  H.  A.,  cited,  488. 
Noetllng,  Fr.,  cited,  87. 
Nominl   Bay,   Va.,  fossils  from,  489,  491, 

493,   494,   496,   496,   500,   508,   504,   GOT. 
Nominl    Cliffs,    Va.,    Ixyiii,    Ixxl,    Ixxy, 

Ixxlx. 
fossils     from,     xcy,     cxxlli,     cxxxl, 

cxxxy ;  46. 
Norfolk  Well,  fossils  from,  479. 
Norman,  G.,  Hi. 


North     Carolina,     Ixyill,     cxxy,     cxxxii, 

cxliy;  76,  98,  266. 
fossils    from,    cxxll,    cxxlli,    cxxy, 

cxxyil,      cxxlx,      cxxxl,      cxxxlii, 

cxxxy,  cxxxyll. 
North  Creek,  Little  Sarasota  Bay,  Fla., 

fossils  from,  cxxiii,  cxxyil,  cxxlx. 
North  Creek,  Osprey,  Fla.,  fossils  from, 

cxxiii,  cxxxlii. 
Norway,  cxxly,  cxxvi.  cxxylli,  cxxxly. 
Nottingham,  fossils  from,  504. 
Noya  Scotia,  cxxly,  cxxyl,  cxxylli,  cxxxll, 

cxxxyi. 
Nuttall,  Thomas,  xxxiy,  xl,  xlll. 

cited,  xxxiy. 
Nyst,  H.,  cited,  d. 


Oak    Groye,    Fla.,    fossils    from,    cxxiii, 

cxxxl,  cxxxlii,  cxxxy,  cxxxyll. 
Oak  Groye  Sands,  cxxy. 
Ocala,   Fla.,  fossils  from,  cxxiii,  cxxxy. 
Older  Pliocene,  xxxyli,  xl. 
Ollgocene,  cxxv. 
d'Orhlgny,  A.,  1. 

cited,  468,  480. 
Orthanlax  Beds,  cxxy. 
Owen,  R.,  cited,  56. 
Owen,   S.   J.,  xlly. 


Pamunkey  Group,  xxix. 

Pamunkey  Riyer,  Va.,  Ixylii. 

Pannonien  stage,  cxllll. 

Parker,  E.  W.,  1x111. 

Parker,  W.  K.,  and  Jones,  T.  R.,  cited, 

462,  480. 
Parker  Creek,  Ixxix,  Ixxx,  Ixxxl,  Ixxxii. 

fossils  from,  xciy ;  810,  888,  498. 

%  mile  south  of,  section  at,  Ixxxix. 

%  mile  south  of,  fossils  from,  489, 
491,  493,  496,  496,  503.  504,  607. 

1  mile  south  of,  Ixxvil. 

1  mile  south  of,  section  at,  xc. 

IY2  miles  south  of,  section  at,  Ixxxix. 

2  miles  south  of,  fossils  from,  xciy ; 
310. 

8  miles  north   of,  fossils  from,  489, 

491,  493,   496,   498,    503,   504,   507. 
Patagonia,  cxxxly ;  80. 
Patapsco,  Formation,  xxyii,  xxyili. 
Patuxent  Formation,  xxyii,  xxvlli. 
Patuxent  Group,  xxxylii,  xl. 
Patuxent     Riyer,     Ixxiy,     Ixxyiil,     Ixxx, 

Ixxxi,      Ixxxii,      Ixxxlli,      Ixxxly, 

Ixxxyl. 
mouth  of,  fossils  from,  xcy ;  11,  14, 

22,    44,    46,    66. 
Pautocsek.  J..  Ivl. 
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LaDgley'8  Bluff,  fossils  from,  xcv ;  131, 
133,  134,  13o,  143.  145.  14«,  147,  153, 
159,  160,  1(M,  195,  2W.  2()1,  2j>4,  206, 
212.  218,  223.  224,  235.  236.  243.  246, 
252,  '255,  265.  271.  272.  2«1,  2«6,  312, 
315,    320,    340,    irS,    370.    .T.K),    308,    400. 

Lea,  Henry  C,  xllx. 

cited.  171,  217,  218,  223.  224.  229,  245, 
204.  271,  283. 

Lea.  Isaac,  xxxvil,  xl.  xliv :  481. 
cited,  xxxvil,  286. 

Le  <*onte.  James,  Iv. 

Lee  county,  Texas,  fossils  from,  cxxlii, 
cxxlx,  cxxxlll. 

I  Ashman,  \V.  V.,  4M. 

Ijeldy,   .lusepli.    Ilv.    Iv  ;   ««».    71,   76,   77,   92. 
03. 
cited,  «,  16.  28.  2J»,  ;«.  46.  67. 

Leii^nan.  xxxix. 

Letter  of  Transmittal,  ix. 

Llenenklaus,  E.,   Il5. 
cited.   123. 

LInn<?.  ('.,  cited.  250.  322. 

Lister.  Martin,  xxxlv.  xll. 

Local  Sections,  general  discussion  of, 
Ixxxvi. 

lA>gan.  Sir  W.  E..  liv. 

London  Clay  Formation,  xxxv,  xxxvi,  xl. 

Lonsdale,  W..  xxxvlll.  xllx. 
cited,  xxxvlll. 

lA>rraine,  France,  xxxvlli. 

Louisiana,  Ixlx  :  4. 

fossils  from,  cxxii,  cxxxv. 

Lckwer  Marlboro,  Ixxv. 

Lydekker.  R.,  clte<l.  4.  30.  .'>4. 

Lyell,  Sir  Charles,  xxxvlli.  xlvlli.  xlix,  I. 
cxxxlx :  482. 

Lyons  Creek.  Ixxiil.  Ixxiv.  Ixxxvi. 

fossils  from,  xciv  ;  234,  277.  278,  28n). 
282.  293.  3«»2.  3H>.  314,  315,  330,  347. 
352.  35.J.  »51.  372.  378.  898,  4«)4.  4.Vi. 
451.    452.    453.    4.')4,    455.    456,    457,    45!». 

section  on  southern  branch  of. 
Ixxxvi. 

M 

McConnell,   .1.    C.   xviil.   xix. 
Macfarlane,   .L    K.,   Ivlil. 
McGee,  W  J,  Ivii,  lix. 

cited,  xxxi. 
McKendree  and  IMndell.  between,  fossils 

from,   xciv  ;  234. 
Maclure,  William,  xxxlv,  xl.  xll,  xlii. 

cited,    xxxlv. 
Magnesia     Spring.     Fla..     fossils     from. 

cxxlii,  cxxxv.  cxxxvil. 
Magnolia.     N.    C..    fossils    from,    cxxlii, 

cxxxi,   cxxxiii.   cxxxv. 


Magruder   Ferry,  fossils  from,  xciv  :  20:5, 

344,   378,   382. 
Maine,  cxxx. 

fossils  from,   cxxiii,   cxxxi. 
Maldonado.  cxxiv. 
Manzoni,  A.,  cited,  418. 
Marcou.  J.,  1,  11. 
Markoe.  F..  .7r.,  xlvlli. 
Marriott   Hill,   fossils  from,   492.   493,  502. 

;i06. 

1  mile  cast  of,  fossils  from,  489,  490,. 
401.    VXi,   404,    405.    406,    4I»8,    499,    501. 
5<i3,    501.    .j05,    507. 
pQ  miles  southeast  of.  fossils  from, 
480.    4!>1.    4!)3.    4M.    4iN(.    4!)8,    .703,    504,. 
5(»7. 
Marsh,  O.  C..  Ilv. 
Marsh,  O.   C..  cited,  (i2. 
Martha's  Vineyard.  Mass..  Ixv. 
Martin.   G.   C.    vil,  xll.  xvi,  xvil ;  1,  .o>. 

118,  1,VK  ISi.  270,  37 1,  .J02.  iSO,  U7. 
Martinique,  cxxvl.  cxxxlv. 
Martin  Statltm,  Fin.,  fossils  from,  cxxlii, 

ex  xvil. 
Mnrylandlan.  xxxvlli,  xxxix,  xl. 
Massachusetts.  Ixv. 
Massachusetts    liny,    cxxvl.    cxxvl ii. 
Massachusetts,  fossils  from,  cxxlii.  cxxix,. 

cxxxi,    cxxxv. 
Matawan  F(»rmation,  xxvii,  xxviit. 
Matawan,  N.  .1.,  Ixv.  Ixvl. 
Materials,  origin  of  Miocene,  xcli. 
Mathews,  Edward  B.,  vli. 
Mathias  Point,  Va..  Ixvlii. 
Medial  Pliocene,  xxxvil.  xl. 
Medial  Tertiary,  xxxvli,  xl. 
Mediterranean,  xxxix. 
Meek,    F.   B..    III. 

clteil,  !»).  -204. 
Meherrin     Uiver.     N.     C,     fossils     from,. 

cxxiii,  cxxxi.  cxxxv. 
Mexico.   Ixix. 

Meyer,  O.,  and  Aldrlch.  T.  IL,  cited.  274. 
Meyer,  Otto,  xxxix,  xl,   Ivil. 

cited,  xxxix  ;  272. 
Mill  (Yeek.  Ixxxiii. 
Miller,   B.   L..   vli ;  486. 
Millstone,   near.    Ixxxiii. 
Millstone   Landing,    near,    Ixxxlv. 
Milltown  Landing,  fossils  from,  382. 
Miocene,  xxv,  xjrix    Ixxix,  Ixxxvi,  Ixxxvii.. 
Ixxxvili.  Ixxxlx,  xc.  xci,  xcll.  cxxv. 
definition  of.  cxxxlx. 
faunas  of,  cxlvi. 
fauna  of  Maryland,  cxlvl. 
fauna   of  New   Jersey,   cxlvl. 
fauna  of  Virginia,  cxlvli. 
of  America,  characteristics  of.  cxll» 

cxiill. 
of  America,  characteristic  species  of,, 
cllll. 
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America,      subdiyisions     of,      cxlvl, 

cxlvlll. 
Europe,  characteristics  of,  cxl,  cl-cll. 
Europe,  pliysical  history  of,  cxl. 
Europe,  subdivisions  of,  cxliii. 
Florida,   cxlv. 
Maryland,     climatic    conditions     of. 

cxlix. 
North    America,    suryiving    species, 

per  cent  of,  cxlyii,  cxlyiii. 
North  Carolina,  cxliy. 
Virginia,  cxliy,  cxlyii. 
Mississippi.    Ixix ;   98. 
fossils    from,     cxxlil,    cxxy.     cxxix, 

cxxxi,  cxxxy. 

Mitcbill.   Samuel  L..  xili. 
Monmouth  Formation,  xxvii,  xxyiii. 
Montevideo,  cxxviil. 

Morton,    S.    G..   xxxvi,    xxxyli,    xl.    xliil, 
xliv,  xlv. 
cited,  xxxvl.  xxxvii. 

Mosquito  Point,  Va.,  Ixviii. 

Mt.    Harmony,   Ixxx. 

Murfreesburg,  N.  C,  fossils  from,  cxxiii, 

cxxix.   cxxxv. 
Myakka  Ulver,  Fla.,  fossils  from,  cxxiii, 

cxxvli,   cxxix. 

N 

Nanjemoy  Formation,  xxix. 

Nantucket,  Mass.,  cxxx. 

••  Natural    Well,"    N.     C,    fossils    from. 

cxxiii.  cxxix,  cxxxi,  cxxxlii.  cxxxv, 

cxxxvii. 
Nouse  Uiver.  N.   C,  fossils  from,  cxxiii, 

cxxix  ;  413. 
Newbern.    N.    C    fossils    from,    843,    844. 

443. 
New  Kj:ypt,  N.  J.,  Ixvi. 
Now  Grenada,  cxxxiv. 
New  Jersey,  ixx.  Ixv,  cxxiv,  cxxx,  cxllv. 
fossils    from,     cxxii,     cxxiii,     cxxv, 

cxxvli.      cxxix.      cxxxi,      cxxxlii, 

cxxxv.   cxxxvii  :   338. 
Ni'wton,  Miss.,  fossils  from,  cxxiii,  cxxxi. 
Newton.  U.  B.,  Ixiv. 

•*  N»^w  Town,"  fossils  from,  xcv  ;  277,  322. 
New  York,  cxxviil. 
Nicholson.  II.  A.,  cited,  438. 
Noetilniyr,  Fr.,  cited,  87. 
NtuiiinI   Bay,   Va..   fossils  from,  489,   491. 

41»3,    494,   496,    498.    500,    503,   504,   607. 
NominI    nifTs.    Va..     Ixviii,     Ixxl.    Ixxv, 

Ixxix. 
fossils     fn»m.     xcv,     cxxiii,     cxxxi, 

cxxxv  :   46. 
Norfolk  W<M1.  fossils  from,  479. 
Norman.  G.,  HI. 


North     Carolina,     Ixviii,     cxxv,     cxxxii, 

cxllv;   76,  93,  265. 
fossils    from,     cxxil,    cxxiii,    cxxv, 

cxxvli,      cxxix,      cxxxi,      cxxxlii, 

cxxxv,  cxxxvii. 
North  Creek,  Little  Sarasota  Bay,  Fla., 

fossils  from,  cxxiii,  cxxvli,  cxxix. 
North  Creek.  Osprey,  Fla.,  fossils  from, 

cxxiii.  cxxxlii. 
Norway,  cxxiv,  cxxvi.  cxxviii,  cxxxiv. 
Nottingham,  fossils  from,  504. 
Nova  Scotia,  cxxiv,  cxxyl,  cxxviil,  cxxxil, 

cxxxvi. 
Nuttall.  Thomas,  xxxiv,  xl,  xili. 

cited,  xxxiv. 
Nyst,  H.,  cited,  cl. 


Oak    Grove,    Fla.,    fossils    from,    cxxiii, 

cxxxi,  cxxxlii,  cxxxv,  cxxxvii. 
Oak  Grove  Sands,  cxxv. 
Ocala,    Fla.,  fossils  from,   cxxiii,  cxzzy. 
Older  Pliocene,  xxxvii,  xl. 
Oligocene,  cxxv. 
d'Orbigny,  A..  1. 

cited,   468.  480. 
Orthauiax  Beds,  cxxv. 
Owen,  K.,  cited,  56. 
Owen,    S.    J.,   xliv. 


Pamunkey  Group,  xxix. 

Pamunkoy  River.  Va.,   Ixviii. 

Pannonien  stage,  cxliii. 

Parker,  E.  W.,  Ixlii. 

Parker,  W.  K.,  and  Jones,  T.  R.,  cited, 

462.  48^). 
Parker  Oeek,   ixxix.  Ixxx,  Ixxxi,  Ixxxii. 

fossils  from,  xciv ;  810,  398,  498. 

^j  mile  south  of,  section  at,  Ixxxix. 

%   mile  south   of,  fossils  from,  489, 
491,  493,  490,  498.  503,  504,  507. 

1  mile  south  of,  Ixxvii. 

1  mile  south  of.  section  at,  xc. 

1^  miles  south  of.  section  at,  Ixxxix. 

2  miles  south  of.  fossils  from,  xciv ; 

31M. 

3  mllos   north   of,  fossils  from,   489, 
4!»1,   4'.»3,    490.    4:>8,    503,    504,    507. 

Patagonia,  cxxxiv :  30. 

Patapsco,  Formation,  xxvii,  xxvili. 

Patuxent  Formation,  xxvii,  xxvlli. 

Patuxeut  Group,  xxxviil,  xl. 

Patuxent     River,     Ixxlv,     Ixxvili,     Ixxx, 

ixxxi.      Ixxxil.      Ixxxill,      Ixxxiv, 

Ixxxvi. 
mouth  of,  fossils  from,  xcv :  11,  14, 

22.    44.    46,    06. 
Pautocsek.  .!..  Ivl. 
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Pawpaw  Point,  fossils  from,  xcv ;  97,  104, 
112,  113,  114,  118,  121,  184,  185.  200, 
211,  285,  287,  238,  255,  267,  267,  273, 
276,   277,   278,    279,  280,   282,   284,   290, 

298,  806,  308.  300,  815,  818,  820,  389, 
340,  349,  356,  867,  378.  388,  884,  404, 
412,  465,  483. 

Peach  Bottom  Creek,  fossils  from,  xcv ; 
94,  97,  105,  106,  109,  111,  113.  128, 
129,  231,  235,  237,  238,  245,  252,  273, 
278,  280.  2S2.  293,  295,  806,  308,  300, 
312.  814,  315,  830.  337,  340,  848,  855, 
362.  378,  382,  388,  404,  408,  465,  466, 
468,  469. 

Peach  Creek,  Fla.,  fossils  from,  cxxlli, 
cxxxv. 

Peedee  River,  S.  C,  fossils  from,  cxxill, 
cxxvll.  cxxlx,  cxxxl,  cxxxv. 

Pemberton,   N.   J.,   Ixvl. 

Peons  Grove.  N.  J.,  Ixvl. 

Pergens,  E.  D.,  cited,  405,  416. 

Petersburg  horizon,  cxlvH,  cxlvlll. 

Petersburg.  Va.,  cxllv ;  217,  418,  420. 

fossils  from,  cxxUl,  cxxlx,  cxxxl, 
cxxxlll,  cxxxv,  cxxxvll. 

Philadelphia,  Academy  of  Natural  Sci- 
ences of,  xvlll. 

Piedmont  Plateau,   xcll. 

Pierce,  James,  xllll. 

Plndell  and  McKendree,  between,  fossils 
from,  xclv ;  284. 

Piping  Tree,  Va..   Ixvlll. 

Plastic  Sand  Formation,  xxxv,  xxxvl,  xl. 

Pleistocene,  xxxi,  Ixvl.  Ixxvll.  Ixxxv, 
Ixxxvl,  Ixxxvll,  IxxxvUl.  Ixxxix, 
xc.   xcl,   xcll,  CXXV  :  196.  461.  467. 

Pliocene,  xxv,  xxx,  xxxvll,  Ixxxlv,  cxxv. 

Plum  Point,  Ixxvl,  Ixxvll,  Ixxxvlil. 

fossils  from,  Ixxxvlil,  xclv ;  04,  71, 
78,  79,  80,  81.  83,  86,  88,  89,  91.  92, 
94.  97.  99,  101,  102.  103,  104,  107,  108, 
118,  114,  115,  lie.  117,  118,  119,  120, 
123.  125,  126,  127.  128,  129,  180,  181, 
133.  184,  135,  136,  137,  138,  139,  140, 
141,  148.  149.  l.W,  151,  152,  158,  164, 
155,  158.  159,  100,  162,  168,  164,  165, 
IGO.  107,  108,  170,  171,  172,  178,  175, 
17C,  178,  182,  184,  185,  186,  187,  188, 
189,  190,  192,  193,  190,  200,  201,  202, 
203,  204,  210,  211,  218,  214,  216,  218, 
219,  221,  224,  225,  226,  228,  229,  280, 
282,  233,  234,  235,  238,  239,  241,  242, 
243,  245,  248,  250,  251,  252,  258,  254, 
255,  257,  261,  268,  264,  265,  266,  268, 
271,  273.  276,  277,  279,  280,  281,  282, 
284,   286,   287,   290,   292,   293,   294,   296, 

299,  300,  301,  305.  806.  810,  812,  318, 
314.  316,  316,  817,  818,  819,  320.  821, 
824,  325,  827,  328.  329,  831.  332.  888, 
334,  836,  887,  838,  839,  840,  341,  842, 
844,   846,   847,   850,   361,   352,   358,   864, 


356,  367,  361,  362,  366,  368,  370,  871, 
372,  374,  375,  878,  381,  382,  883,  884, 
386,  802,  894,  396,  307,  899,  401,  406, 
424,  429,  430,  436,  437,  488,  441,  451, 
454,  456,  457,  459,  465,  469,  471,  472, 
476.  478,  488,  489,  491,  493,  496,  498, 
503,  604,  507. 
IMum    Point,  section   at,    Ixxxvlil. 

1  mile  north  of,  section  at,  Ixxxvlil. 
iVi  mile  south  of,  section  at,  Ixxxix. 
3  miles  north  of,  fossils  from,  xclv ; 

290,   398. 
Fauna,  xxxlx,  xl. 
Marls,    Ixxiv. 
Zones,  xl. 
Pocomoke  City,  fossils  from,  xcv ;  97,  897. 
Point-no-Polnt,  fossils  from,  xcv ;  49. 
Point   of   Rocks,   Ixx.   ixxil,   ixxlx,   ixxx, 

Ixxxili. 
Point  Shirley,  Mass  ,  fossils  from,  cxxiii, 

cxxxl. 
Pontlen  stage,  cxilll. 
Popes  Creek,  Ixx,  Ixxili,  Ixxiv. 

fossils   from,    xclv ;   91,   448,   449,   461, 
452,  454,  456,  456,  457,  458. 
Portland,  Me.,  fossils  from,  cxxlil,  cxxxl. 
Potomac  Group,  xxvil,  Ixlx. 
Potomac  River,  Ixxlx.  Ixxxvl. 

near  the  mouth  of,  fossils  from,  xcv ; 
38. 
Prairie  Bluff,  Ala.,  fossils  from,   cxxiii, 

cxxlx. 
Preface,  xv. 
Prince    Edward    Island,    cxxvl,    cxxviil, 

cxxx,    cxxxll,   cxxxlv. 
Prince  Frederick,  near,  Ixxxlv. 
Prince  George's  county,  Ixvli,  Ixx,  Ixxvili. 

fossils  from,  842. 
Prince  George  county,  Va.,  fossils  from, 

448. 
Probst,  J.,  cited,  72. 

Purdy's  (Mrs.),  Marl  Bed,  Cape  Fear 
River,  S.  C,  fossils  from,  cxxlil, 
cxxvll,   cxxlx,   cxxxl. 


Queen  Anne's  county,  Ixvll,  Ixx. 


Rancocas  Formation,  xxvil,  xxvill. 
Range    in    Depth    of    Miocene    Fossils. 

cxxlv. 
Range.    Geological,    of    Miocene    Fossils, 

cxxv. 
Range,     northern,    of    Miocene     Fossils, 

cxxiv. 
Range,     southern,    of    Miocene    Fossils, 

cxxlv. 
Rappahannock  River,  xxxv,  Ixvlll. 
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Bariuin   Formation,   xxrii.  xxriiL 

JEKattray.  A.,  cited.  «i6.  .l^iS. 

RaTeDel,  E..  cited.  ST3. 

Recent,  cxxtv. 

Reed's,    fossils   from,    xcir:  ±24.  S4.   23^. 

i*^   2».   273,   *7«.   278.   »»,   2».   291. 

292.   310.   314.   31-1.  326.    335.   340.   SK*. 

354.   366.   372.   378.   S^^i.   3S4,    386.   3M. 

4<«^.  %M.   41 L   428.    441. 
Reid,  Harry  F..  rli. 
Remsen,   Ira,   r. 
Reiiss.  A.  E.  Ton.  cited.  42i\ 
Rhftde      Island,     cxxiv.      cxxri.     cxxriil. 

cxxxii. 
Richmond.  Va.,  Ixriii. 

fossils  from.  68.  77.  '.*±.  451. 
Ries.  Heinrich.  Ixxiii. 
Rilejr.   W..   *i5. 
Rio  Janeiro,  cxxri ii. 
Robinson.  Samuel,  xliii. 
Rogers.    H.    I>..    xlri.    xlriii,    11. 
Roirers.  W.  B..  xxxrli.  xl.  xlvi.  xlviii.  lit. 

cited,  xxxvli.  xxxrli i. 
Rorthaj.  J..  IriiL 
Rufiln.  E..  xHt. 


St.  Augustine.   Fla..  cxxir. 

St.  Jerome  Creek,  Ixxxir. 

St.  Johns  Creek.   Ixxxlii. 

St.    I^eonard   Creek,    fossils   from.   Ixxxl. 

xcl.   XCt:   97.   17«»,  245,   230.   276.   27S. 

2?J,   2S8,   301.  312.    315,    330.    377,   37S, 

3S2.  3S3,  4*»4. 
I4    mile   below,  section  at.    xci. 
St.   Mary's  City.   Ixxxil. 
St.    Mary's    county.    IxtII.    Ixx.    Ixxriii. 

Ixxxlii. 
fossils  from.  S5S.  397.  403. 
St.  Mary's  Fauna,  xxxix.  xl. 
St.  Mary's  Formation,  xxix.  xxx.  xl.  Ixix. 

Ixxx,    Ixxxi.    Ixxxii.   xc,   xcl.   xct. 

CXlTll. 

character    of    materials.    Ixxxir. 

discussion  of,  Ixxxii. 

stratisraphic  relations.  Ixxxir. 

strike,  dip  and  thickness  of,  Ixxxir. 

subdirisions  of.  Ixxxr. 
St.  Mary's  Group,  xxxrli i.  xl. 
St.    Mary's    Rlrer.    Ixxxii,    IxxxllL 

fossils  from,  xcr :  77.  97.  131.  132.  134. 
135.  136.  142.  143.  144.  145.  146.  147, 
151,  152,  153.  154,  150,  157,  IXK  160. 
162,  164.  16.5.  166,  170.  172,  173,  174. 
176.  177.  179,  ISO.  181.  IS.  ItS,  1S4. 
187.  189.  191.  194.  195.  196,  lt«i.  199. 
2*W.  2ril.  203.  204,  205,  2116.  208,  212, 
215,  216,  217.  218.  220,  221,  222.  223, 
224,  227.  230.  232,  235.  236.  244,  245. 
246,   24*.   250.   252.   255.   256.    962,   263. 


264.   205,   2«,    267.    289.    271.   272.    275, 

276.    277,   27l«.   2^1,   282.   285,   »R,   2^7, 

2«*,   231,   21'*.   294.  295.   299,   Sn.   Jfl*, 

9*7.   918.   311.   312,   314.   SU.   ZI*k  SIS. 

S»K   322.   S25.    327.    3».  SKw   337,  SS9, 

$4<\    341,  345.   3>i.   351,   352.   357.   3j€^ 

»1.    »7.   369.   S7m.    37a.   379,   3S»*,  Jse, 

3>7.    3»*,    £«•.   392.   3M.   3SB,   400,    4^7, 

413.    415,    425.    429.    433.    437.    447.    4<e. 
St.  Mary's  Zone,  xl. 
St-  Thomas,  W.   I.,  cxxir.  cxxrL 
St.  Vincent,  W.  I.,  cxxriii. 
Salem,  N.  J..  Ixri. 
Sand  Hill,  fossils  from,  xcr:  97.  141,  162, 

245.    2S0.    255,    2ft».   292.   »h   315.  316. 

3d<.  355.  378.  S«^. 
San  Itominiro,  fossils  from,  cxxiii.  cxxr. 

cxxlx.  cxxxi. 
Sankaty   Beds,  cxxr. 
Sankaty  Head,  Mass..  fossils  from,  cxxiii, 

cxxix.  cxxxi,  cxxxr. 
Santa  Barbara.  CaL,  foasila  from,  cxxiii, 

cxxxi. 
Santo  rtominfM),  foasils  from,  cxxiii,  cxxr, 

cxxix,  cxxxr. 
San  Pedro.  Cal..  fossils  from,  cxxiii. 
Sapote.  Costa   Rica,  fossils  from,  cxxiii, 

cxxix. 
Sarasota  Bay.  Fla..  cxxxrL 
Sarmatien  stajse.  cxiiil. 
Saucats.  xxxix. 
Say,  Thomas,  xxxr.  xlli.  xciii. 

cited,    191.    ^Vi.   21^;.   232.   235.   24iX   244, 

250.   252.   253.   20*.   270.    271,   27i.   281. 

282.  295.   2S!^   313.   318.   337.   339,   341. 

.^645.  351.    3T«,    ,^77.    378.   SsW.   SSS.    SS9. 

39f>,  391.  395,  397.  SWh.  S9l«. 
Scbuchert.  Chas.,  Ixiii. 
Scientific  StalT,  rii. 
Sections.  Chesapeake  Bay.  Ixxxri. 
Selachian   remains  undetermined.  92. 
Shattuck.   G.   B..  rii,  xi.  xrL  xxxiit  xL 

Ixiii.  Ixir :  21.  53.  121. 
Shell  BInir  Group,  cxxr. 
Shell    Creek,    Fla..    fossils    from,   cxxiit 

cxxri  L      cxxix.      cxxxiii.      cxxxr. 

cxxxrii. 
Shiloh  marls,  cxirii.  cxlrlli. 
Shiloh.  X.  J..  Ixri:  11. 

fossils    from,    cxxiii.    cxxr,    cxxrii. 

C3uix,      cxxxi.      cxxxiit       cxxxr, 

cxxxrii :  145.  219. 
Shoal    Rirer,    Fla.,    fossils    from,    cxxiii. 


Shri^ey.  Nathaniel,  xxxiii.  xIL 

cited,  xxxiii. 
Silex  Beds,  cxxr. 
Silrester,  R.  W.,  r. 
Simmons  BluflT  Beds.  cxxr. 
Simmons  BlulT.  S.  C.  fossils  from,  cxxiii, 
cxxr,   cxxrii.    cxxix,   cxxxrii. 
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Skipt<»D,  fo8Hll»  from,  xciv,  xcv ;  234,  2S9, 

280.   357.   3«3,   375.   378,   383.    386,   884, 

395,  441. 
Smith  Creek.  Izxxiv. 
Smyrna,  Del.,  Ixvi. 
Snow    Hill,    N.    C,    foflstlR   from,   cxxiii, 

cxxxv. 
Solander,   cited,  247. 
Soldiers'   Home,  Ixvii. 
Somerset  county,  Ixxi. 
South  Carolina,  Ixlx.  cxxvlll :  m. 

fossils     from,     cxxli,     cxxill,     cxxt, 

cxxvll,      cxxJx,      cxxxl.      cxxxlli, 

cxxxv.  cxxxvll  ;  42n. 
South  River,  Ixx. 

Southeast  Creek,   fossils  from.  xcIv  ;  441. 
Species,   general   distribution   of,   xcv. 

local   distrlbutl(»n  of.  xclv. 
Stimpson.  \Vm.,  cited,  222. 
Stone  Creek,   N.   J.,   fossils  from,   cxxill. 

cxxxl. 
Stow  Creek.  N.  J.,  fossils  from,  408. 
Straits  of  Magellan,   cxxvlll. 
Stratlgraphic    Relations,    general    discus- 
sion of,  xxlll. 
Suffolk   Be<ls,   cxl,  cxlvll.   cxlvlli,  cl. 
Suffolk.   Va.,   fossils   from,   cxxill,  cxxix, 

cxxxl,  cxxxv. 
Suffolk  on  Nansemond  and  York  Rivers, 

Va..    fossils    from,    cxxill.    cxxxl, 

cxxxlU,   cxxxv. 
Sulllvant,  J..  Iv. 
Sumpter    District,    S.    C.,    fossils    from. 

cxxill,  cxxxl. 
Sumi)ter   epoch,  xxxvlli. 
Sunderland    Formation,   xxxli. 


Talbot  county,  xxxvlli,  Ixvli,  Ixx,  Ixxxviii, 

Ixxxlii. 
Talbot  Formation,  xxxii. 
Tampa.    Fla.,    cxxvlll,    cxxx,    cxxxll. 
Tampa  Bay.  Fla.,  fossils  from,  265. 
Tanii)a    Iteds.    cxxv. 
Tauboro,     N.     C,     fossils     from,     cxxill, 

cxxxv. 
Taylor  Island,  Ixxvlll. 
Temple  Place  on  York  River,  Va..  fossils 

from,  cxxill.  cxxxv. 
Texas.   Ixlx.   cxxlv,   cxxxvl. 

fossils     from,     cxxli.     cxxill.     cxxlx, 

cxxxl.   cxxxlli.  cxxxv. 
Til^'bmans    Station,    fossils    from,    xciv ; 

3!>4. 
Tilly's   Lake,   fossils   from,   cxxill.  cxxlx, 

cxxxl.   cxxxlli. 
Tortonlen  stage,  cxUll. 
Totteu.  .Jos.  r;.,  cited.  224. 
Tourralne,  xxxix. 


Tracy  Landing,  1  mile  west  of  fossils 
from,  48!),  491.  493,  494.  490,  496, 
503,    504,    507. 

Transitional   Beds  of   Dall,   cxxv. 

Trappe  Landing,  fossils  from,  xcv ;  94, 
97,  196,  211,  218,  238,  273,  280,  282, 
815,    840,    355,    870,    378.    404. 

Trinidad,  cxxx,  cxxxlv.  cxxxvi. 

Truman  Wharf,  fossils  from,  xciv ;  97, 
210,  284,  235.  238,  289,  272,  280,  282, 
294,  322,  338,  342,  346,  853,  868,  872, 
378,  381.  384,  386.  394,  396,  399,  404» 
441. 

Tryon,  Geo.   W.,   Jr.,  cited,  204. 

Tuomey,  N.,  II :  208,  274,  501. 

Turk  (.^ave,  Ala.,  fossils  from,  cxxill. 

Turkey  Creek,  S.  C,  fossils  from,  cxxiii, 
cxxxl. 

Turner,  fossils  from,  xcv :  97,  212.  218, 
238,  278,  279,  280,  282,  309,  312.  815, 
320.  .133,  835.  337,  340,  348,  355,  366, 
378.  382,  388.  404,  441. 

Tyson,  P.  T.,  xlvl.  11.  Ill ;  14,  06,  441. 


Uhler,   P.   R.,  Ivll,  Ivlll. 

Ulrlch,  E.  O.,  xll,  xvll ;  1.  .'W,  -JO^,  iSS. 

U.  S.  Geological  Survey,  xvlll. 

U.  S.  National  Museum,  xvlli. 

Upper  Marine  Formation,  xxxvl,  xl. 

Upper  Marlboro,  xxxvil. 

Urbana,  Va.,  fossils  from,  cxxill,  cxxvil. 


Van  Benedeu,   P.   J.,  cited,  42. 

Van  Renssellaer,  Jer.,  xxxvl,  xl,  xllll. 

cited,   xxxvl. 
Vauuxem.    L.,   xl,   xllli. 

cited,    xxxvl. 
Vaughan,  T.  W.,  xll,  xvli ;  1,  110,  4J8. 

cited.    444. 
Venezuela,  cxxlv,  cxxvl. 
Vera  Cruz,  cxxiv,  cxxvlll. 
Vlcksburg,    Miss.,    fossils    from,    cxxiii, 

cxxv,  cxxlx,  cxxxv. 
Vlcksburglan.  cxxv. 
Vlnassa  da  Regny,  cited,  451,  458,  459. 
Virginia,    xxiv.    xxvil.    xxlx.    xxxvlli,    xi, 

Ixvlil.  cxxlv,  <'xxvl,  cxxvlll.  cxllv, 

cxlv.  cxlvll :  J>3. 
fossils     from,     cxxli.     cxxill,     cxxv. 

cxxvll,      cxxlx,       cxxxl,      cxxxlli, 

cxxxv.    cxxxvll  ;    2J»7.    298,    311,    341, 

395.    4<)4. 
Virginia-Maryland  Miocene,  relations  of. 

cxlvlli. 
Volusia    Co..    Fla..    fossils    from,    cxxill, 

cxxv.  cxxxl. 
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Wyman,  J,  cited,  68. 


Waccamaw  Beds,  cxxv. 

Waccamaw  District,  S.  C,  fossils  from, 

cxxlli,  cxxxl,  cxxxiil,  cxxxv. 
Wagner  Free  Institute,  xyill. 
Wagner,  William,  xlvii,  xclil. 

cited,   166,  2fi9,  277,  316,  876. 
Wahtnbbee,  Miss.,  fossils  from,  cxxlli. 
Walton   Co.,    Fla.,   fossils   from,    cxxlli, 

cxxxl,  cxxxiil,  cxxxv. 
Warfleld,  Edwin,  v,  Ix. 
Warwick,     Va.,     fossils     from,     cxxlli, 

cxxxyH. 
Washington,  D.  C,  Ixx. 
Westcott  Farm,  near  Church  Hill,  fossils 

from,  xciv ;  250. 
Western  America,  cxxiv. 
West  Florida,  cxxir. 

fossils  from,  cxxlli,  cxxr ;  400. 
West  Indies,  cxxiv,  cxxyl. 
Westmoreland  county,  Va.,  fossils  from, 

70. 
West  River,  1  mile  northwest  of,  fosslla 

from,  480,  400,  401,  403,  404,  406,  406, 

407,  408,   400,  603,   604,   506,   607. 
White  Beach,  Fla.,  fossils  from,  cxxlli, 

cxxvii,   cxxxv. 
White's  Landing,  fossils  from,  xciv ;  210, 

280,   248,   276,  277,   270,   280,  282,   801, 

816,  821,  822,  861,   372,   877,  878,  882, 

884,   886,   808. 
Whitfield,  R.   P.,   1x1. 

cited,  132,   180,   141,   144,   145,   157,   160, 

161,   187,   108,  107,   211,   227,   241,  824, 

888. 
Wicomico  county,  Ixxxiil. 
Wicomico  Formation,  xxxil. 
Wicomico    River,    Ixx,    Ixxil,    Ixxix. 
Wieser,  Francisca  M.,  111. 
Wilbur,  F.  A.,  Iv. 

Wildwood,  N.  J.,  fossils  from,  505. 
Williams,  A.,  Jr.,  Ivi. 
Williams,  G.  H.,  Ix. 
Williamsburg,  Va.,  Ixviii. 

fossils  from,  cxxlli,  cxxv,  cxxxiil. 
Williamson,  W.  C,  cited,  481. 
Wilmington,  N.   C,  fossils  from,  cxxlli. 

cxxvii,  cxxlx,  cxxxl,  cxxxiil ;  480. 
Windmill  Point,  Ixxxlii,  Ixxxiv. 
Wood,  S.  v.,  cited,  218,  244. 
Woods  Bluff,   Ala.,  fossils  from,  cxxlli, 

cxxlx. 
Woodstock,  Va.,  fossils  from,  88,  477. 
Woodward,  A.  S.,  cited,  73.  77,  80,  88,  80, 

00. 
Woolman,  L.,  Ivil,  Ivlil,  lix,  Ix,  1x1,  Ixii, 

Ixiii,  Ixlv. 
Wye  Mills,  fossils  from,  xciv ;  284,  246, 

277,  278,  282,  801,  816.   822,  878,   886, 

804. 


York  River,  Va.,  Ixviii,  cxllv. 

Yorktown  beds,  cxlvli,  cxlviii,  cl. 

Yorktown  epoch,  xxxviii. 

Yorktown  Formation,  xl ;  34,  41. 

Yorktown,   Va.,  Ixviii,   cxlvli. 

fossils  from,  cxxlli,  cxxv,  cxxlx, 
cxxxl,  cxxxiil,  cxxxv,  cxxxvll;  00. 
108,  104,  106,  107,  118,  117,  118,  110, 
128,  126,  206,  208,  805,  480,  442,  447. 

Yucatan,  cxxiv,  cxxxil. 


Zittel,  K.  A.,  Ivi. 

cited,  8,  27. 
Zones  of   Harris. 
Zone  "a,"  Ixxv. 
Zone  "b,"  Ixxvli. 
Zone  "  c,"  Ixxvil. 
Zone  "  d,"  Ixxvil. 
Zone  "  e,"  Ixxxi. 
Zone  "  f ,"  Ixxxli. 
Zone   "g,"   Ixxxv. 
Zones  of  Maryland  Miocene. 

Zone  1,  lawiii,  Ixxxvi,   Ixxxvll. 

Zone  2,  laeriv,   Ixxxvl,   Ixxxvll. 

Zone  3,  Iwxiv,  Ixxxvl,  Ixxxvll. 

Zone  4,  lawv,  Ixxxvll. 

Zone  5,  lw9v,  Ixxvi,  Ixxtvli,  Ixxxviil. 

Zone  6,  laavi,  Ixxxvll,  Ixxxviil. 

Zone  7,  Iwxvi,  Ixxxvll. 

Zone  8,  IxiPvi,  Ixxxvll,   Ixxxviil. 

Zone  0,  Iwwvi,  Ixxxvll,   Ixxxviil. 

Zone  10,  Utmvi,      Ixxxvll,      Ixxxviil, 

Ixxxix. 
Zone  11,  Iwxvii,     Ixxxvll,      Ixxxviil, 

Ixxxix. 
Zone  12,  Ixxvii,      Ixxxvll,      Ixxxviil, 

Ixxxix,  xc. 
Zone  13,  Jmafvii,      Ixxxvll,      Ixxxviil, 

Ixxxix,  xc. 
Zone  14,  htmvH,      Ixxxvll,      Ixxxviil, 

Ixxxix,  xc. 
Zone  16,  Immvii,        Ixxxi,        Ixxxvll, 

Ixxxviil,  Ixxxix,  xc. 
Zone  16,  Iwwwi,  xc. 
Zone  17,  Iwmmi,    Ixxxli,    Ixxxix,    xc, 

xci,  xcli. 
Zone  17,  fossils  from,  xcv,  seq. 
Zone  18,  Iwwofii,  Ixxxix,  xc,  xci,  xcli. 
Zone  10,  Iwxofii,  Ixxxix,  xc,  xci,  xcli. 
Zone  10,  fossils  from,  xcv,  seq. 
Zone  20,  Iwwwii,  Ixxxix,  xc,  xci. 
Zone  21,  Iwwwv, 
Zone  22,  lawxv,  xci. 
Zone  28,  laxmv,  xci. 
Zone  24,  Iwxxv,  xci. 
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Abra,  cxxz,  cliii ;  296, 

lequata,  333. 

carinata.  294. 

holmesii,  294. 

lonsricallufl,  CTlll,  cxxz :  296. 

marylandica,  cylii ;  £90. 

ovalis,  295. 

subovata,  295. 

Acantharia,  ^52. 

Acantbobatis,   72. 

Acantbometra,  ^52. 

Acantbospbera,  458. 
parrula,  cxriii ;  ^58. 

Acipenscr,  72. 

ornatus,  92. 
Actseon,  cxxIt  ;  ISl. 

avoidos,  131. 

calvertensls,  xcviii ;  ISS. 

melanoides,   220. 

ovoidea,  Ixxxv,  xcl,  xcTill ;  181. 

ovoides,  ISl. 

punctostriatus,  182,  188. 

pusillus,  xcviii,  cxxiT ;  1S2. 

semlstriatus,  133. 

sbllobensis,  xcviii,  cxxlv ;  ISB. 

8lmpl<>x,  218. 
ActieonidiB,  ISl. 
Acteon    melanoides,   220. 

ovoides,  Ixxxv ;  1$1. 

Actlnie.  4S8. 

ActiDol)ohis  ;]rrnnulata,  844. 

Actlnocyclus,  502. 

t»hrenb<'r«ll,  502,  5f^»3. 

elllpticus,  cxx :  502. 

fnclsculatus,   .V)2. 

inarylundlcus,  r>02. 

moniliformis,  cxx ;  502. 

partitiis,  oOS. 

sp.,  iw. 

undulatus.    49y. 
Actlnopterygli,  92. 
Actinoptycbes,  i99, 
Actinoptycbus,  |99. 

beliopcltn.  cxx ;  499,  600. 

praetor,  499. 

splendens,    4!»0. 

undulatus,  cxx ;  ^. 

Yuicaris   var.    virginiae,   500. 
Acus,  1S9. 

uniliueata,  138. 


Adaena,  cliii. 
Adeonellopsis,  417,  418. 

umbillcata,  cxvi ;  fl7. 
Adeorbide,  2^3. 
Adeorbis,  cxxvlii ;  £48. 

supranitidus,  cvi,  cxxviil ;  848 
Adesmacea,  874. 
Admete,  165. 
Aetobatis.  76. 

arcuatuB,  xcvi ;  78. 

profundus,   76. 
Agabelus,-  9. 
Agorophius,   84,   85. 

pygmeeus,  88. 
Agrlopoma,  cliii ;  SIM. 
Alcidae,  61. 
AIgs,  487. 
Aligena,  SSS. 

lequata,  cxii,  cxxxil ;  SSS. 

equata  var.  nuda,  cxii ;  838. 

pustulosa,  cxii,  cxxxil;  8S4. 

striata,  888. 
Alligator  luclus,  69,  70. 
Aloldls.  280. 
Amaltbea,  cxxviil ;  251. 

marylandica,  cvl ;  251. 
Amaltbeidfe,  251. 
Ampblblestnim,  4i8. 

agellus,  cxvi ;  414. 

constrlcta,  414. 

constrlctum,  cxvi ;  4i8. 

flemingi,  414. 

trifollum,  414. 
Ampblceras  lota,  184. 
Ampbldesma  aequata,  388. 

carinata,  294. 

subovata,    295. 

subreflexa,    298. 
Ampbidetus,  ell. 

ortbonotus,    431,    482. 

vlrginianus,  430,  431. 
Ampbineura,    cvlli,    cxxviil ;    1,    270. 
Ampbistegina,   cili. 
Ampbitetras  altenans,   493. 
Amusium,   cxxxiv ;  878. 

mortoni,  878. 
Amycia  communis,  199. 
Anacardiacese,  480. 
Anadara,  385. 

incile,  890. 
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BuUia   marylandica,   196. 

oTata,  197. 

quadrata,  196. 

sabapissa,  135. 
Bulliopsls,  clii;  197. 

integrar  cil,  cxxlv ;  197. 

marylandlca,  ell;  196. 

quadrata,  cli ;  198. 

Bursa  centroea,  223. 
Bosycon.  cHt. 

alveatum*   182. 

canallculatum,  188. 

coronatum,  cUt;  180. 

faslforme*  178. 

Inclle,   cHt. 

rujcosom,    181. 

Btrlatum,  177. 

tuberculatum,  179,  180. 

Byssoarca  marylandlca,  892. 
Bythocyprls,  187,  128. 
parills,  128. 


Cadulus,  cxxx ;  878. 

newtonensls,  ctHI,  cxxx  ;  278.  . 

tballus,  xcll,  ctIU,  cxxx,  cHy  ;  878. 
Ciecldtt,  881. 
CBCum,    cxxtI  ;   iSl. 

calyertense,  cIv ;  iSi. 

floridanum,  281. 

greensboroSnse,  cIt  ;  2Sl, 

patoxentlum,  xcll,  cIt  :  ZSl. 
C»IatocoDUs  protractus,  188. 
Caesalplnla.  iSS. 

OTallfolia.  484.  485. 

townsbendl,  485. 
Callioetoma,  exxTili,  clil;  142,  £58.  2Se. 

aphellam,  ctI  ;  250,  269. 

bellum,  ctI,  cxxtUI  ;  25$. 

calTertanam,  ctI  ;  863. 

conus,  268. 

dlstans,  ctI,  cxxrili :  298. 

eboreum,  crl,  cxxrili :  i59. 

(eborcum  var.  ?)   wagnerl,  260. 

bumile,  cTl,  cxxrlU;  861,  262. 

marylandicum,  ctI  ;  26S. 

peralveatum,  cvl ;  861. 

phllvktbropus,  CTl,  exxTlll,  clir ;  88K. 

phllantbropus    rar.,    ctI;    857. 

reclusum,   cvl,   cxxrili;  868. 

Tirginicum,  ctI,  cxxrili;  857. 

wagnerU  ctI  ;  250,  869. 

Calloarca,  S9S. 
Callocardia,  818. 

eleyata.  813. 

pruaeiiAls,  ex ;  S19. 

sayana,  txxxri,  xci,  ex,  cxxxil;  312, 
SIS. 

subnasuta,  xc,  ex,  cIt  ;  818,  313. 


Calyptnea,  cxxtUI  ;  847. 

aperta,  ctI,  cxxtUI  ;  847. 

centralis,  ctI,  cxxtUI  ;  848. 

concentricum,  248. 

costata,  244. 

comueoplc  249. 

greensboroSnsis,  ctI  ;  848. 

lamina,  2S0. 

plleolos,  245l 

ponderosa,  240. 

trochiformis,  247. 
Calyptr»ld»,  clii ;  844- 
Cancellarla,   cxxIt,   clU ;   161.   168. 

altemata,  c,  cxxIt;  Jtl,  168. 

antiqna,  166. 

blplicifera.  c;  166. 

calTcrtensis,  c ;  167. 

carolinensls,  cHt. 

corbala,  c;  169. 

engonata,  c ;  168. 

Innata,  c;  I6I,  163. 

marylandica,  c ;  165. 

nerltoidea,  c;  168. 

patuxentia,  c ;  167. 

perspectlTa,  c;  165. 

pninlcola,  c;  I64. 

reticulata,  164. 

reticnlatoides,  c;  I64. 

scalarina,   163. 

sp^,  c ;  167. 
Cancellariella,  168. 

neritoidea,  168. 
Cancroidea,  94. 
Cannartidium,  456. 

sp.,  cxTlil;  456. 
Cannartiscus,  457. 

ampbieyllndricus,    cxriii ;   457. 

marylandicus,  cxTiil ;  457. 
Cannorbaphtda,  447,  44S. 
Cantharus    eumberlandlanus.    211. 
Capalus  lugubris,  402. 
Carcbarhinus  egertoni,  84. 
Carcharias,  cU;  88,  84*  91. 

antiquus,  86. 

eollata.  xctI;  85,  86. 

egertoni,  xctI;  84,  85,  86. 

htcidens,  xctI  ;  87. 

laeTissimus^   xctI;  84. 

magna,  xctI  ;  as. 

megalodon,  82. 
Carebarildae,  88. 
Carcbarcdon,  88,  83,  92. 

angustidens,  83. 

anriculatus,  83. 

ferox.   S2. 

megalodon,  xctI,  cii ;  88,  91. 

productus,  83. 

rectus,  82. 

triangularis,  ^. 
Cardiacea,  819. 
Cardiids,  SJ9. 


PALEOXTOLOGICAL    INDEX 


52r. 


Aturia,  clii. 
AulacodlscuB,    ^97. 

crux,   498. 

margaritaceouB  var.  mtfllerl,  4!)3. 

rugersii.   cxx :   4.97. 

8oIlittaniiR.   4(^. 
Aullscus,  407. 

caballl,   497. 

prunosus.  497. 

spinosuB,   497. 
Auriciilaria,  219. 
Aurinia,  cxzlv ;  174. 
Avellana  ovoidea.  131. 
Aves,  xciv  ;   1,  58. 

B 

Baluena.  cli ;   55,  r>0. 

nfllnlR.  xclv  ;  55. 

antarctica,    00. 

myBtioetiis,  55. 

palipatlantlca,  45,   40. 

prisca.  45,  40. 

runiiial,  40. 
Balaenidae,  S^^  a'),  49,  51. 
Balaenodon.  50. 
Balaenoptera,  47,  J  J. 

deflnita.  54. 

prisca.  44^. 

pusllln.  44. 

sibbaldil.  3. 

Kursiplana,  xciv  ;  5^. 
Balacnopterap.  54.  55. 
Balaenopterldae.  34. 
Balanidae.  9f 
BaianuH.  cli ;  .9.J. 

coDcavuH.    Ixxxil,    Ixxxv.    Ixxxix.    xc. 
xci.  xcil  :  Hi. 

flnchil,  94,  97. 

proteuH,  94.   97. 
Barbatia,  cxxxvl.   clii ;  S9J. 

centenaria.   391. 

inar.rlandica.  ;i92. 

vlr^inljJD,  3t«. 
Barncn.  cxxx  :  27 i. 

arcnata,  cvlli,  cxxx  ;  27^ 
Basiiosniinis,   7,   2f),   23. 

atlanticus.    G,    7. 
Belaenoptera   pusilla,  44. 
Beleninitella  americana.  xxvlil. 
BelDspliyH   atropiUB,   16. 

conradi.  10. 

spinosuB,  17. 

Btenus,  10. 
Biddulphia,    <^92. 

acuta,  cxx  :  ^92. 

americaua.   4l>2,   493. 

americana  var.  neopradeuse.  4!»3. 

anpulata.  495. 

aurita.  492. 

condecora.  cxx :  ^92. 


coolclana,   493. 
deciplens.   cxx  ;   Ji9S. 
favuB,   492. 
granulata.  494. 
interpunctata,   cxx :    }9y 
moblllensiB,  494. 
quadricornls,  404. 
retictiloRa,  494,  495. 
reticulum,   494. 
Benilclrcularls,  cxx  :   49}. 
suborbicularls,  cxx  ;  yjo. 
Bubrotundata,  405. 
tesBellata,  cxx ;  4.O.T. 
tridenB,  490. 

BIddulpbifl?,  492. 
BiflustraB,  411,  412. 

cy clopora.  411. 

emarginata.  411. 

ova  lis,   411. 

papyracea.  411. 

proliflca.   412. 

Bolivina.   ^73. 

bey  rich  li,   473.   474. 

beyricbil  var.  alata,  cxviil ;  ^7S. 

gi'amen.    ^73. 

Bonellia  lineata,  218. 
Boreof  UHUB,   184. 
BorQia.    .M(r. 

depreBBa.  cxii ;  331. 

mactroideB,  ex ;  330. 

marylandica,  cxii ;  330. 

triangula,    cxii,    cxxxii.    civ ;    330. 

Bracbiopoda,  cxvl ;  1,  JW. 
Bryozoa.    cxvl ;    1,   404. 
Bucardia  fraterna,  317. 
markoei,  310. 

BucclnanopB  varlabillB,  197. 
Bucclnidip,    18^. 
BuccInofuBUB,  18^. 

parillB.  cli  :  m,  ISO,  2()G. 

Buccinum  altile.  188. 

aratum.  189.  19().   191. 
billx.  1K9. 
fo.sBulatum,  18f». 
Integrum,   197. 
lienosum.    1H9. 
lunatum.   199. 
multlrugatum.   189. 
porcinum.   189,  190. 
protractum,  188. 
puBillum,  197. 
quadratum.    1!>^. 
reticoBum.  1J>I. 
Bcala.  207. 
Bcala?  var.,  297. 
trivitatum,  195. 
trivittatum.  195. 

Bulla  acuminata,   134. 
conuluB,  130. 
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Chi  too  aplculatua.  Z7\). 

tranaenna,  270,  271. 
Clilamya,  m. 
ChryaaUlda.   iSO. 
Chryaodomua.    cxxlv,    clil :   iSj. 

decemcostatua,   cllt. 

patuxentenala,  cli :  I84, 
Clrcumphalua  alveatus.  Sio. 

latUtratua,  S09. 
Oirripedla,  1.  94. 
Cladocora?  Uneata.  441. 
neinentla.  SIS, 

liioci^rtformU.   ex :   SJZ. 
riidlophora,  557. 
riypeaater.  ell, 
ClyiMHiaterolda.  ^. 
I'orhiospira  enfronata.   151. 
I'vM'hlloIepia.  oxxvlll ;  iiS5. 

striata,   cvl.   cxxviii ;   d(U. 
Oovlenterata.  cxvl :  1.  ^. 
CoelorhjDchus.    24. 
Ccenanjcrla,  4^. 

bella«  442.  443. 

luarylaodica,  44o. 
Oosla.  30.  SI. 
Colophonodon.    7. 
Oolumbella.  cxxIt  :  1S9. 

calTertenaia.  cil :  200. 

eommunla.    Ixxxt.    xcI.    oil.    cxxIt  ; 

199. 
Colambellida^  J99. 
Columnaria  sexradiata.  444. 
C0I118  quadiicoetatua.  209. 
Comlnella  altllia,  188. 

lienosa.  190. 

multinigata,  189. 
Congerla.   cxiltl. 
Collide,  iiS. 
Conua.  cxxlv :  145. 

deluTlanus.  I4d. 

dlluTtanus.  Ixxxt,  xci,  c;  US.  14C. 

marylandlcus.  c :  it£. 
Coralllophtla,  cxxtI  ;  zn. 

cumberlandiana.    civ.    cxxri ;    tii. 
Cormlliophilide,  ill. 
Corax.  St. 

egertoni.  S4. 
Corbicula.  d. 
Corbula.  cxxx.  clHI:  ?79. 

cuneata.    Ixxxl,    Ixxxlx,  crtll,   cxxx ; 
2Si.  «f. 

curta,  2!^». 

eleTata,  Ixxir,  Ixxrl.  Ixxxvi.  IxxxTii, 
IxxxtIII.  ctIII.  cxxx:  i»K 

ldon<Ni.    Ixxxl.    Ixxxll.    Ixxxix.    xci, 
xcll,  cTlIK  cxxx ;  il9. 

InipquaK  SSI.  £9. 

InaNiualis.  Ixxxv.  Ixxxrlti.  xci.  xcit, 
ctIIU  cxxx  :  i9l,  tss^ 

aubcontracta,  SSl. 

whltav'ldl.  d$1. 


omphalantba. 


Corbullde,  279. 
Corymboaa,  405. 
Coeclnodiacee,  SOO. 
Coacinodlacua,  509. 

aplculatua,  cxx ;  SOS,  507. 

argua,  504. 

asteroidea,  cxx ;  504. 

aateromphalus     var. 
504. 

blangulatua.  504. 

biradiatua.  504. 

borealla,  sm. 

bullleua,  504.  505. 

centralis.   :*H. 

compoaitua.  504. 

conclnnua,  504. 

dumiaculus,  504. 

elcgana.  50^ 

excavatiia  var.  i^nnlna,  503. 

excentrlcus.  505. 

gaxcllae.  505. 

glsaa.  505. 

srandiveua.  505. 

beteromorphus.  5a5L 

beteroporua,  cxx :  SOS. 

lewiaianns.  cxx :  502.  50*. 

lineatua.   cxx :   SOiL 

mareinatus.  506. 

nottinjdiamensia.  5i^ 

ociilua-lridcs.  50& 

perforatua.  cxx :  SOs. 

radiatua.  506. 

secemendus.  50& 

subtilia.   5Wi. 

symbolophonia,  506. 

Craspedodiscua.  SOO. 

coscinodiacus.  cxx :  500. 

elegans.  cxx :  SOi. 

microdiscua.  500. 
Crasaatella.  S5a. 

marylandica.  S47. 

melina,  Si6^ 

tariddnla.  S4S. 

andulata.  S49. 

Crasaatellitea.   diil :   S^. 
duplinianua.  cxU :  S|9. 
galTestoncnala.  cxii.  cxxxIt  ;  SSA. 
marylandiciia.  Ixxxli.  xci.  cxii :  Si7, 

348.   349. 
mcliniia,     Ixxrl,     Ixxxrii,     Ixxxriii, 

exit  cxTTJi.  dr :  J4C. 
psfcbopteros,    cIt. 
tnn^dulus,  Ixxxi.  Ixxxix.  xcii.  cxii : 

!>& 
unduiatus.  cxii,  cIt  :  J49. 
andulatva   rar.    cydoptema,   349. 
CraasatdlitldK;  J|C. 
Crmasindla.  diii :  J49. 
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Cardilia,  cliii. 
Cardita.  cllii :  SJ^S. 

granulata,  844. 

protracta,  cxii ;  S^S. 

recta,  843. 

tridentata,    344. 

Cardltacea,   S^S. 
Carditamera,  S^S. 

aculeata,  343. 

arata,  844. 

carinata,  343.  844. 

protracta,  cxxzli ;  343,  344. 

recta,  848. 

Carditameras,  343. 

Cardftldffi,  S^S. 

Cardium,  cxxxil,  cliil ;  S19. 

acutilaqueatum,  cly. 

caiyertenslum,  ex ;  S81. 

craticulolde,    ex,    cxxxii ;   SiO. 

cratlculoides,  320. 

Ingens,  319. 

Isyigatum,  323. 

laqueatum,  Ixxlx,  Ixxxii,  Irxxix,  xc, 
xd,  xcil,  cxxxii,  civ ;  S19. 

leptopleura,  320. 

loptopleunim,  ex ;  520,  821. 

medium,  ex,  cxxxii ;  922. 

mortoni.  ex,  cxxxii ;  S2S. 

patuxentiiim,  ex ;  S2Z. 

serratum,  323. 

Carleella  demissa,   176, 
Carinorbis  globulus,  240. 
Caryophyllla,  444. 

lineata,  441. 
CasBlds.  226. 
Cassldaria,  clil. 
Cassidulina,  clii. 
Cassis,  cxxvl,  clil ;  226. 

caplata,  civ,   226. 

hodgel,  cllv. 
Cavllucina,  357. 
CelatoeoDUS,  187. 

nux,  188. 

protractus,  187,  188. 
Cellepora.  422,  ^,  429. 

eribrosa,  cxvl ;  ^. 

ecblnata,  433. 

Informata,   419. 

massalls,  cxvl ;  428. 

pumicosa.  428. 

umbilicata,    417. 

CelleporldflD,  428. 
Cenosphsera,  ^59. 

poroslsslma,  exvill ;  ^59. 
Cephalopi  da,  xcvlll,  clli ;  1,  iSO. 
Cephalotropls,  35,  36,  S8. 

coronatus.  xciv ;  S9. 
Cerastoderma,  S19. 
Cerithiopslds,  228. 


Ceritblopsis,  exxvi ;  229. 

annulatum,  228. 

calvertensls,  civ ;  229. 

subulata,   civ,  cxxvl ;  230. 
Cerithlum  adamsil,  228,  229. 

annulatum.  228. 

clavulus,    228,    229. 

dlslocatum,   141. 

emersonli  var.,  228. 

terebrale,  228,  229. 

unllineatum,  138. 
Cerostoma  umbrlfer,  200. 
Cetaeea.  cll ;  S,  57. 
Cetacean,  xcIv  ;  28,  56. 
Cetopbis,  8,  2S. 

beteroclltuB,   xciv ;  2S. 
Cetotberium,   84,  35,  36,  ^l,  47,  58. 

brlalmontll,    42. 

burtlnil,   42. 

capellinll,  43. 

eepbalum,  xciv  ;  ^^. 

cepbalus,  45,  47,  48. 

dublum,  42. 

expansum,   45. 

bupscbll,  42. 

kllnderii,  43. 

leptocentrum,  47. 

megalopbysum,  xciv ;  39,  40,  4/,  48. 

meyerli,  43. 

morenll,   42. 

palaeatlanticum,  48,  51,  53. 

parvum,  xciv ;  44. 

polyporum.   47. 

priscum,   43,   46. 

puslllum,  44,  48. 

ratbkel,  48. 
CbflBtoceros,  4^. 

dlplonels,  490. 
Chtptnpleura,  cxxvlil ;  270. 

aplculata.   cvlll,   cxxvlil ;   870. 
Cbffitopoda.  ^SO. 
Chama,  cxxxii ;  8^2. 

congregata,   cxll,   cxxxii ;   542. 

cortlcosa,  342. 
Coamacea,  542. 
Cbamidie,  5^. 
Cbelonc,  6S. 

sp.,  xciv ;  65,  6^. 
Cbelonia,  62. 
Cbelonidae.  65. 
Cbemnltzla,  exxvi ;  222. 

nlvea.  222. 
CblastoUda.  ^52. 
Chllostomata,  407,  412,  418,  424. 
Cblone,  509. 

alveata,  ex ;  5/0. 

alveatus.  310. 

latlllrata.     Ixxlv,     Ixxxvi.     Ixxxvlil, 
ex ;  509. 

parkerla,  ex  ;  5i0. 

ulocyma,  civ  ;   3lo. 
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u 
ChUuuN 
ChrysM 
Chrysoi. 

Circum\)\i 

latil\;. 
Cirripedia. 
Cladocoia  V 
Clement  ia. 

InoctM'iti 
Clldlophorn. 
Clypeaster,   eh 
Clypeasteroitla 
Cochlesplra    •ni. 
CcK^hllolepls,   r\\ 
striata,    cvi. 
Coelenterata.  t\\ 
Coelorhynchus,    .- . 
Coenangla,  442. 

bella,  442.  41:;. 
marylandlca,    i , 
Cogia.  30,  31. 
ColophonodoD,    7. 
Columbella,  cxxlv  :    /" 
calvertensis,  cii  . 
communis,     Ixxw. 
199. 
Columbellidae,  199, 
Columnaria  sexradiata.  . 
Colus  quadrfcostatus.  i?"-. 
Comlnella  altllls,  188. 
lienosa,   190. 
multirugata,  189. 
Congeria,    cxllll. 
Conids,  145. 
Conus,  cxxiv ;  1^. 
deluTianus.  145. 
diluvianus,  Ixxxv,  xcl,  v  . 
marylandlcus,  c ;  i>\ 
Coralliophlla,   cxxvl ;  gji, 

cumberlandlana.    civ,    cx\x 
Coralllophllld®,  gn, 
Corax,  87. 

egertoni,  84. 
Corblcula.  cl. 
Corbula,  cxxx,  clIII ;  279 

cuneata.    Ixxxi,    ixxxlx,   cvlli 
281,  282.  '• 

curte,  280. 

eJevata.  IxxJv,  Jxxw,  ixxxTl   ixx. 

ixxxvlll,  cvlll,  cxxx;  m 
Wonea,    Ixxxl.    Ixxxll.    j^xxlx      x 
^    ^c"»  cvlll,  exxx;  m 
inaBquaJe,  281,  282 

subcontracta,   281 
whitfleldl.  281. 
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tsea  constrlcta,  246. 

Ensatella  americana,  291. 

ostata,  244,  245. 

BnBls,  cxxx,  cUil;  fSdl. 

randis,  244. 

amerlcana,  291. 

iltilineata,  246. 

directus,  cvlli,  cxxx;  891. 

.IS.    156. 

enslformls,  cyill,  cxxx,  civ;  291, 

292 

a  anus,  4^8. 

Erato,  cxxvi;  227. 

IX,  cxvlil;  448. 

emmonsi,  22V. 

iindus,  449. 

Isvis,  227. 

-ulus,  czTlil;  4p. 

mangerlse,  227. 

1,    490. 

perexigua,  civ ;  171,  2«7. 

Ilia  turn,  490. 

Erlphyla  galvestonensis,  350. 

la,   Sil. 

Innulata,  850. 

ita,   842. 

Brvllla,  cxxx;  885. 

risulcata,  cxll ;  &M. 

planata,  cvlll,  cxxx ;  885. 

.'.'G. 

Brvllllns,  885. 

xxxU,  SIB, 

Eryclna,  527. 

')Ulum,     IXXXl,      IXTTli,      Ixzzix, 

amerlcana,  889. 

xcl,  xcil,  ex,  cxxxli,  cly;  815. 

calvertensis,  ex;  527. 

.   315. 

marylandlca,  ex;  528. 

\iv:  155. 

pnma,   ex;   527. 

•^nsis,  c  ;  158. 

rlekardla,  ex;  528. 

'.is,  159. 

speclosa,    ex ;  529. 

-,  156. 

sabconvexa,  885. 

.   157. 

Eschrlchtlus,   45,   47,   49. 

n.   c;  155,  166. 

cephalus,  44,  46,  47. 

li  var.  angulata,  c;  156. 

expansus,  45,  46,  47. 

I  var.  dlstans,  c;  158. 

leptocentruB,  47. 

c,  cUv;  168.      . 

prlscus,  46,  47. 

var.  disslmllis,  c;  159. 

pusUluB,  44,  47. 

var.  pyramidalis,  c;  160. 

Eacyrtldlum,  ^50. 

aea,    c,    cxxlv ;    160. 

calvertense,  exvlll ;  |60. 

.  c,  cxxiv;  167. 

Enllma,  cxxvl;  816. 
eonoidea,  216. 

E 

eborea,  elv,  cxxvl;  215,  217. 
Iffivlgata,  elv ;  216,  217. 

kSO. 

migrans,  elv ;  217. 

.  cxvl;  450. 

subulata,   217,  218. 

131. 

BuUmella,  cxxvl,  222. 

1,    481. 

marylandlca,  elv;  222. 

.    431. 

nitldlsslma,  222. 

xvl;   1,   4W. 

Eullmlde,  816. 

.  ell;  JfiO. 

Eupodlsces,  497. 

Eapodlscus,  498. 

.    xxxly,    Ixxxi,    IxxxY, 

Inconsplcuus,   cxx ;   498. 

.    xci,   cly,    cxxYl,    dli. 

radlatus,  498. 

"./,   211,   406. 

radlatus  var.  antlqua,  498. 

var.,  209. 

Basuchla,  64. 

>ar.  umblllcata,  IxxvU, 

Ekithyneura,  151. 

civ ;  M9. 

BSutrochus,  861. 

i.  civ,  cxxvl;  tlO. 

Evalea,  221. 

\\,         IXXlV,          IXXXY, 

Bxogyra  costata,   xxvlll. 

.  209. 


!'i9. 
2G9. 


Fagaces,  485. 
Fasclculipora,  405. 
Fasclgerldee,    405. 
Faaclolarla  lambertl,  174. 

mutablUs,  174. 

rhomboldea,  cUv. 

sulcosa,  188,  210,  211. 
Faaclolarlds,  177. 
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panctlstrlata,  xcrl ;  106,  110,  111. 

mglpanctata,  xcrili;  118. 

■cabra,  120. 

Bcabropapulosa,  120. 

■eroblculata,  99. 

shattnckl,  zcviil;  112,  12L 

(7)  Bhattuckl,  zcyiii ;  ItL 

spiniplicata,  xctIU;  100. 

striatopnnctata,  99. 

■abovalls,  zcyI;  111, 

snbovata,    107. 

tmncata,  HO. 

tnomeyl,  zcyl ;  105. 

vanghani,  xcvl ;  109. 

vennBtula,  116 
Cytherea,  SU. 

convexa,  818. 

marylandica,   811. 

sayana,  818. 

Btamlnea,      Ixxiy,      Ixxvll,      Ixxxyi, 
IxxzYiU,  Izxxlx,  ex,  czxxil;  Si4. 

sabnasuta,  812. 
Cytbereis,  117,  HI. 

alaris,  xcyIU  ;  US. 

comnta,  xcyili ;  121. 

comata  var.  americana,  ItB. 
Cytberidae,  96,  107,  112. 
Cytberldea,  m,  125. 

( ?)  cbesapeakeiiBis,  xcvill ;  US. 

debilis,  124. 

Incrassata,  124. 

mfllleri,  124. 

perforata,  124. 

pingais,  124. 

sorbyana,  124. 

Bubovata,  xcyili ;  124. 
Cytherideis,   121,   125,   126,  127. 

ashermani,   xcyili;   121,   126. 

cylindrica,  xcyili ;  126,  128. 

longala,   xcyili;   121,   127,   128, 

BemicircularlB,  xcyili;  127,  128. 

sabiBgualis,   xcyili ;   127. 

subiBquata,  127,  128. 

trigonallB,  126. 
Cytberlna  comuta,  121. 
Cytheropteron,  121,  129; 

caudatum,  130. 

denticnlatum,  180. 

nodosum,  xcyili ;  129. 


Dactylus  carollDensls,  109. 
Decapoda,  94. 
DelpbinapteniB,  10,   20. 

gabbl,  9. 

hawkinsi,  U. 

lacertoBus,  11. 

rxiBcbenbergeri,  10. 
Delphlnldae,  5,  16,  24,  89. 


Delpbinodon,  87. 

leldyl,  xcly;  29. 

mento,  xcly;  88,  29. 

wymani,  89. 
Delphinala  globuluB,  240. 

lipara,  264. 
DelpbinuB  calyerteoBlB,   26. 

conradi,  16. 
Dentalilds,  f7i. 
Dentalium,  cxxylii ;  271. 

attennatum,  cyiii,  cxxylii,  clly;  87i. 

cadalolde,  cyiii ;  878. 

carol inenBe,  clly. 

danai,  cyiii,  cxxx;  878. 

dentale,  271. 

dentalis,  271. 

thallus,  278. 
Diatomaces,  cxx ;  1,  487. 
Dicladla,  490. 

capreoluB,  490. 
Dicotyledoneae,  |8S. 
Dlcranodesma,  888. 
Dlctyocba,  |^. 

crux,  448. 

fibula,  cxyiil ;  449. 

Bpeculum,  449. 
Dlctyocoryne,  454. 

profunda,  cxyiil;  4S4. 
Dimerogramma,  488. 

foBBlle,  488. 

fulyum,  488. 

noye-c»Bare»,  488. 
Dione  marylandica,  811. 

sayana,  818. 

Btaminea,  314. 

Bubnasuta,  812. 
Dlplodonta,  cxxxil ;  SS4. 

acclinis,    cxli,    cxxxil ;   SS4. 

BbilobenBls,  cxll,  cxxxil ;  SS5. 

subyexa,  cxli,  cxxxil ;  835. 
Dlplodontidie,  SS4. 
Diplonels,  487,  488. 

crabro  yar.  llmltana,  488. 

dldyma,  488. 

mlcrotatOB  yar.  chrlstlanli,  cxx ;  ^87. 

prisca,  488. 
Dlpsastrea  birtolamellata,  444. 
DlBcina  acetabula,  402. 

lugubrlB,  402. 

multlllneata,   402. 
DlBcinacea,  402. 
DlBcinidse,  4OS. 
DlBCiniBca,  402. 

lugubris,   cxyl,    cly ;   875,   402. 

multlllneata,  402,  408,  404.' 
DlBCoidea,  4SS. 
DlBCoplea,  497. 

granulata,   497. 
DlBCoporella  dentlculata,  414. 
DlBcorblna,  462. 

orbicularis,    cxyiil ;    468. 
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DUpotsa  constrlcta,  240. 

costata,  244,  245. 

grandis,  244. 

maltlllneata,  246. 
DUtans,  156. 
Distephanus,  ifS. 

crux,  cxviil ;  ^^8. 

rotundxis,  449. 

speculus,  cxviil ;  449. 
Ditylium,  490. 

undulatum,  490. 
Diyaricella,  S^l. 

dentata,  342. 

quadrlsurcata,   cxil ;  S^l. 
Doliids,  ne. 
DoBinia,  cxxxU,  515. 

acetabulum,    Ixxxl,     Ixxxli,     Ixxxlx, 
xc,  xcl,  xcll,  ex,  cxxxll,  cIy;  5X5. 
Dosinilnffi,  S15. 
Drill  la,  cxxiy  ;  155. 

calvertenslB,  c ;  158. 

dlsslmllls,  150. 

distans,  156. 

elegans,  157. 

incilifera,  c;  155,  156. 

incilifera  var.  angulata,  c;  156. 

incilifera  var.  distans,  c ;  156. 

llmatula,  c,  cllv ;  158. 

limatula  var.  dissimills,  c ;  159. 

llmatula  var.  pyramidalis,  c ;  160. 

pseudeburnea,   c,    cxxiy ;   160. 

whltfleldi,  c,  cxxlv ;  157. 

E 

Bastonia,  cliil. 

Echinocardium,  J^SO. 

orthonotum,  cxvi ;  ^SO. 

orthonotUB,  431. 

pennatifldum,   431. 

yirginianum,  431. 
Echinodermata,  cxvl ;  1,  iSO. 
Bchinoldea.  cxvl,  cli ;  450. 
Bcphora,  clil ;  t07. 

quadrlcostata,  xxxlv,  Ixxxi,  Ixxxv, 
Ixxxlx,  xc,  xcl,  civ,  cxxvi,  clil, 
cllv;   207,   209,   211,   403. 

quadrlcostata  var.,  209. 

quadrlcostata  var.  umblllcata,  Ixxvil, 
Ixxxlx,  xcll,  cly ;  f09. 

tampaSnsis,  xcll,  dv,  cxxvl ;  HO. 

trlcostata,       Ixxi,       Ixxlv,       Ixxxy, 
IxxxvllI,  civ;  too. 
civ ;  209. 
Ehrenbergla,  clli. 
Elasmobranchli,  71. 
Ellipsoidina,   clii. 
Bmarginula,  cxxvlil :  269. 

marylandica,  cvl ;  2(}9. 
Emarginulinro.   266. 
Encampla,  407. 

zodiacus,  497. 

34 


Ensatella  americana,  291. 
Bnsis,  cxxx,  cliil ;  291. 

americana,  291. 

dlrectus,  cvlii,  cxxx ;  291. 

enslformis,  cvlii,  cxxx,  civ ;  291,  292. 
Erato,  cxxvl ;  227. 

emmonsl,  227. 

ISBViS,  227. 

maugerlfle,  227. 

perexlgua,  civ ;  171,  227. 
Eriphyla  galvestonensls,  350. 

lunulata,  850. 
Brvilia,  cxxx;  285. 

planata,  cvlii,  cxxx;  285. 
Ervilline,  285. 
Erycina,  527. 

americana,   529. 

calvertensis,  ex ;  527. 

marylandica,  ex ;  528. 

pruna,   ex ;   527. 

riekardla,  ex ;  528. 

speciosa,    ex ;   529. 

subeonvexa,  335. 
EflChrichtlus,    45,    47,    49. 

cephalus,  44,  46,  47. 

expansus,  45,  46,  47. 

leptocentrus,  47. 

priseus,  46,  47. 

puslllus,  44,  47. 
Eucyrtidium,  450. 

calvertense,  cxvlii ;  450. 
Eulima,  cxxvl ;  216. 

conoldea,  216. 

eborea,  civ,  cxxvi ;  216,  217. 

Iffivlgata,  civ ;  216,  217. 

migrans,  civ ;  217. 

subulata,   217,  218. 
Eulimella,  cxxvl,  222. 

marylandica,  civ ;  222. 

nitldlssima,  222. 
Eullmlds,  216. 
Eupodlsceffi,  497. 
Eupodlscus,   498. 

inconsplcuus,    cxx ;   498. 

radiatus,  496. 

radlatus  var.  antiqua,  408. 
Eusuchia,  64. 
Euthyneura,   151. 
Eutrochus,  261. 
Evalea,  221. 
Exogyra  costata,   xxvlU. 


Fagaceie,  485. 
Fasclculipora,  405. 
Fasclgeridse,    400. 
Fasclolaria  lamberti,  174. 

mutabllis.  174. 

rhomboldea.  cliv. 

sulcosa.  183,  210,  211. 
Fasclolarldffi,  177. 
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Flmarella  alticosta,  266. 

alticostata,  266. 

griscomi,  267. 

marylandlca,   268. 

naasula,  268. 

redimicula,  269. 
FlssurelUdfe,  266. 
Fissurldea,   2A*. 

alticosta,  cvi,  cxxvlii ;  266,  269. 

catllliformis,  268. 

fpr\BCom\,    cvl,   cxxvlll ;    267,    268. 

marylandlca,    cvl ;    £68. 

nassula,  cvl,  cxxviii ;  268. 

redlmlcula,   ctI,   cxxyill ;   269. 

redimlcula  vai*.   alticosta.  266. 
Flustrella    concentrica,    456. 
Flustrellaria  texturata,  413. 
Foraminlfera,  cxviii,  clii ;  1,  ^60. 
FossaridiB,  2^0. 
Fossarus,  cxxvi ;  2^0. 

dalll,  cvi,  cxxvi ;  2^0. 
Fraglllarieie,  488. 
Frasruni,  cxxxil ;  S22. 
Frondipora,  405. 
Fulgur,  cxxiv ;  i77. 

alveatum,  cil,  cxxiv ;  i82. 

canallculatum,  181. 

canallculatus,  181. 

canaliculatus  var.,  181. 

carica,  178. 

caricum,  170. 

coronatum,  cil ;  178,  180. 

coronatum  var.  rugosum,  cii ;  181, 

coroDatus,  180,  182. 

filosum,  179. 

fusiforme,    Ixxxv,    xcl.   cii ;    178. 

fuslfurme  var.   178. 

fusiformis,  178,  180. 

maximum,  170. 

pyrum  var.  incile,  182. 

rapum,   179. 

rugosus,  181. 

scalaspira,  178. 

spinlger,  i77,  179,  180. 

spiniger  var.  cii ;  177. 

tuberculatum,    cii ;   178,   179. 

tuberculatus,  170,  180. 
Puffidse,  207. 
Fusus,  clii. 

berniciensis,  184. 

cinereus,  184,  205,  206. 

cinereus  var.,  205. 

devexuB,   185. 

errans,  206. 

exills,  cliv. 

migrans,  186. 

pa  rills,   184,  185. 

quadricostatus,  207.  208,  209. 

quadricostatus  var.  umbllicatus,  209. 

rusticus,  206. 

spinlger,   177. 


strumosus,  204. 
subrusticus,  206. 

SUlCOBUS,   183. 
tetricus,  202,  203. 
umbilicus,    209. 


Galeocerdo,  cii ;  85,  87. 

aduncus,  xcvi ;  85,  88,  89. 

appendiculatus,  90. 

arcticus.  89. 

con  tortus,  xcvi ;  84,  87,  89. 

dubius,  87. 

egertoni,  84. 

laevlsslmus,  84,  90. 

latidens,   xcvi ;   85,   88,   88. 

productus,  89. 

trlqueter,  xcvi ;  89. 
Galeommatldffi,  S2$. 
Gallinaceae,  58. 
Gallionella  sulcata,  491. 
Gastropoda,  xcviii,  cxxiv;  1,  ISl. 
Gaudrylna,  480. 
Gibbula,  clii. 
Globigerina,    i68. 

bulloides,    cxviii ;    ^68. 

cretacea,     cxViil ;    ^69. 

pacbyderma,  468. 
GloblgerinidflB,  468. 
Globullna  gibba,  477. 
Glossus  fraterna,  317. 

markoei,  816. 

rusticus,  317. 
Glycimerls  americana,  278. 

dubia.  283. 

goldfussii,   277. 
Glycymerls,  cxxxvi,  clll ;  39S. 

parilis,  Ixxvli,  Ixxxvii,  Ixxxviii,  cxiv ; 
393. 

subovata,  cxiv ;  39^. 
Glypbastrsea,  446. 

forbesi,   445. 
Glypbis  subulata,  84. 
Glyphostoma,   cxxiv ;   155. 
Goniobasis,  230. 

marylandlca,  civ  ;  230. 
Grammatopbora,  490. 

striata  var.  fossilis,  490. 
Granoarca,  392. 
Graya,  ^96. 

argonauta,  cxx ;  496. 
Gregariella,  366. 
Grypbsa  bryanl,  xxviii. 

veslcularis,  xxviii. 
Gymnoglossa,  216, 


Halicoridae,  57. 
Hanetia,   204. 
Hastula,  clll ;  143. 
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Lepralla,  m,  ^^  425,  426. 

ansata  var.  tetragona,  420. 
edax,  424. 
inamsna,  416. 

iabiosa,  426. 
maculata,  czyi ;  |25. 

marylandica,  cxtI  ;  |25. 

montlfera,  cxyi ;  Jfik, 

pallaslana,  427. 

pleuropora,  416. 

reversa,  cxri ;  4M. 

subplana,  428. 
Leprallide,  125. 
LeptoD  mactroides,  330. 
Iieptonacea,  52S. 
Leptonids,  Stt. 
Lima,  czxziy,  cUii;  910. 

papyria,  czIt  ;  570. 
Llmids,  570. 

Liocardium  mortonl,  828. 
LiradiBCUs,  608. 

elllptlcus,  503. 
Lirosoma,  tSS. 

snlcosa,  cli ;  185. 
LithaBterlBCQS,  452,  ^5S. 

radiatas,  czyiii;  462,  4^5. 
Llthocampe,  k50. 

marylandica,  czriii;  ^. 
Llthocampida,  ^50. 
Lithodendron  lineatns,  441. 
Lithodendrum  lineatum,  441. 
Lithophaga,  czzxiv;  55^. 

ionensis,  czll ;  564. 

subalveata,  czil,  czzziy;  56^. 
LithothamnioD,  clil. 
Litorina  irrorata,  240. 
Littorlna,  czzvl ;  «40. 

irrorata,  cvi,  czzvl;  «40. 
Littorinids,  £^. 
Lophocetns,  9,  25. 

calvertenBis,  zcly;  26. 
Lotorlum,  clil. 
Lucina,  czzzil ;  41. 

accUnis,  384. 

alveata,  338. 

americana,  837. 

anodoDta,  837. 

contracta,  880. 

crenulata,  czzzii ;  338,  840. 

cribraria,  841. 

foreman!,  886. 

lens,  840. 

quadrlsulcata,  841. 

subplana,  389. 

subplanata,  880. 

trisulcata,  czzzii;  887,  888. 
Lucinacea,  55^. 
Lucinlds,  556. 
Luclnlsca,  5if. 
Luclnoma,  559. 


Lnnatla,  czzylii ;  t3B. 

catenoides,  258. 

heroB,  254. 

interna,  258,  254,  266. 

perspectlya,  251. 

trlBeriallB,  254. 
LnnullteB  denticulata,  414,  415. 

depressa,  414. 
Lntrarla,  cllil, 
Lyropecten,  577. 


M 


Macoma,  czzzii ;  50i. 

lenis,  cz,  czzzii ;  501. 

marylandica,  cz;  502. 

producta,  299. 
Macrocallista,  clill ;  511. 

albarla,  811. 

marylandica,  Izzyii,  Izzzl,  Izzzil, 
Izzzyii,  Izzzlz,  zcl,  zcil,  cz, 
czzzii ;  511. 

reporta,  cly. 
Macrophoca  atlanticus,  6. 
Mactra,  czzz,  clill ;  t86. 

clathrodon,  cylii ;  286. 

confraga,  289. 

delumbls,  286. 

fragosa,  289. 

Incrassata,  289. 

ponderosa,  288. 

subcuneata,    286. 

Bubparilis,  289. 

Bubponderosa,  288. 

yirginiana,  286. 
Mactracea,  285. 
Mactrlds,  286. 
Mactrlnie,   f86. 
Mactrodesma  ponderosa,  288. 
Mactromerls,  ^6. 
Madrepora  palmata,  zliy;  439. 
Malacostraca,  1,  9k. 
Mammalia,  zcly,  l,  5. 
Manatidae,  56,  57. 
Manatus,  66. 

gigantens,  66. 
Mangllla,  czziy,  155. 

comelllana,  c ;  Uk. 

obtusa,  c ;  155. 

parva,  Izzzy,  zcl,  c,  czziy ;  155,  154. 

paryoidea,   c ;  iS^. 

patuzentla,   c;  15^. 
Margaritaria,  561. 

abmpta,  czil,  cliy;  561. 
Marglnella,  czziy ;  170. 

calyertensis,  ell ;  172. 

conulus,  170,  171. 

denticulata,   cli,  czziy;   171. 

mlnuta,  cli,  czziy;  170. 

perezigua,  227. 
Marginellids,   170. 
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Marginiilina  wetherellil,  475. 
Martesia,  cxxx ;  £7.). 

ovalls,  cvlil :  £75,  383. 

rhomboidea,  27G. 
Mastof^^onia,  500. 

actlnoptychus,  r^X). 

crux,   500. 

sexanj^ulata.  500. 
Mepaptera,  45. 

expuusa,  45. 
Melanopsis,    clii. 

intejsrra,  197. 

mnrylaodlca,  199. 

qundrata,  198. 
Mellna.  dlil ;  3«vi.  SSS. 

maxillata,  Ixxxi,  Ixxxviil,  Izxxlx.  xc, 
xcl,  xcll,  cxlv,  cxxxlv  ;  276,  88S. 

tortn,    383. 
MelinidiB.  SSS. 
Melosira,  4SS. 

sulcata.  491. 
Meml)raDipora,  ^07. 

blfollata.   cxvl ;  J^ll. 

caminoaa,  cxvi ;  ^09. 

corbula,  409. 

fenestra  ta,  409. 

fistula,  cxvi ;  J^IS. 

fosaullfera,  cxtI  ;  ^. 

germana.   cxvi ;  4/0. 

lachrymoporo,  412. 

lacrolxli,  412. 

membranacea,   408. 

nltidula,  cxYl;  ^12. 

obloDjsrula,  cxvi ;  ^07,  408. 

parvula,  cxvl ;  410. 

plebeia,  410. 

rimulata,  411. 

subtllimargo,  412. 
MembraDiporidffi,  ^07,  408. 
Mercenaria  capax,  306,  308. 

concellata,  805. 

cuneata,  808. 

mercenaria,  805,  808. 

raortoui,  307. 

plena.  306. 

rileyi.  304. 

subraortoni,    807. 

tetrica.   807. 

violacea.  805. 
Meretricinic,  Sll. 
Mcretrlx,  cxxxli. 
Merlca  alternata,  161. 
Merlsca,  297. 
Mesocetus  agramii,  42. 
Mesodesina,  £85,  325. 

confraga,  289. 

incrassata,  280. 

roariana.  cvlil ;  285. 
Mesodesmatidffi.  SSS. 
Mesode.qmatinir,  285. 
Mesoplacophora,  270. 


Metis,  SOI. 

bipllcata.    Ixxxi.     Ixxxix.    xcii.    ex, 
cxxxli ;  SOI. 
Metopocetus,  AJ,  89. 

durinasuR,  xciv ;  56,  39,  40. 
Metula  protracta,  188. 
Microporella,  JI45. 

(?)  blfollata,  cxvi:  ^7. 

clliata,  416. 

inflata,  cxvl ;  4J6. 

pripcillata,  cxvl ;  ^15,  416. 

violacea,  418. 
Microporellldffi,  J^JS. 
MicroporIda>,  Jm. 
Miliola  marylandica,  481. 
Miliolidffi,  481. 
Miliolina.   J^l. 

seminulum,  cxx ;  481. 
Milleaster,  455,  437. 

incruBtans,  cxvi ;  ^55,  487. 

( ?)  Bubramosus,  cxvi ;  457. 
Millepora,   435,   437. 
Mitra,  cxxlv ;  177. 

mariana,  cii ;  177. 
Mitrldae,  177. 
Modlola  ducatelli,  866. 
Modlolaria,  cxxxiv ;  867,  568. 

curta,  cxlv ;  568. 

virglnlca,  866. 
MouioluB,   cxxxiv ;  566,  867. 

dalli,  cxlv ;  567,  368. 

ducatelii,  cxlv,  cxxxiv,  cllv ;  566. 

ionensis,   cxiv ;   867,   568. 

vlrginicuB,   cxiv,   cxxxiv ;  566,  867. 
Molleria,  cxxviil ;  266. 

minuscula,  cvi ;  266. 
Mollusca,  xcviii,  exxiv ;  1,  7,  150. 
Molluscoidea,  cxvi ;  1,  402. 
Monilea  diatans,  258. 

eborea,  259. 
Monodon,  3,  29, 
Montacuta,  553. 

mariana,  cxil ;  552. 
Mulinia,  cllli. 

congesta,  civ. 

mllesii,   civ. 
Multilineata,  403,  404. 
Multlporina  umbllicata,  417. 
Murex,  cxxvl,  clii ;  200. 

acutlcosta,  201. 

acuticostata,   201. 

conradi,  cii,  cxxvi ;  £00. 

sbilohenslB,  202. 

BubulatUB,    280. 

umbrlfer,  201. 
Muricldro,  200. 
Murlcidea.  cxxvi ;  202. 

shilohenslB,   cii,   cxxvi ;  202. 

spinuloBE,  202. 
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Mya,  cxxx :  283. 

arctlcR.  27h. 

prfplonga,   283. 

prnducta,  cviti,  cxxx ;  iSJ. 
Myacea,  Z76. 
MyacidiP.  28S. 
Myalina  Miibovata,  284. 
Myllobatldip.  7.f. 
Myllobatla,  78,  02. 

dixoni,   74. 

fastl^atus,  74. 

franf^pDH.  xcvl ;  75. 

glgas.  xcvl  :  75,  74,  75,  76. 

^irlottoldefi,  73. 

leldyl,  73. 

niaertster,  73.  74,  75. 

pachyodou.  xcvl ;  74,  75. 

rectidens,  73. 

serratus,  73. 

sp.,  75. 

TicomlcanuB,  73,  74. 
MyoGoncha  incurva,  368. 
Mysia  acclinls,  334. 

americana,  334. 

parilis,  885. 
Mysticete,  34,  85,  88. 
Mysticocetes,  56. 
Mysticocetl,  5,  33,  34,  57. 
MytilaM>a,  362. 
Mytilidie,  382. 
Mytiloconcba,  cllil :  363. 

incrassata,  862,  368. 

incurva,  363. 
Mytilus,   cxxxlv ;   362. 

conradinus,  cxil,  cxxxiv ;  862,  3G3. 

Incrassatus,  362. 

IncurvuB,  cxii,  cxxxiv ;  362,  363. 

N 

Nassa.  cxxlv ;  191. 

calvertenais,  cil ;  191. 

srreenaboroSnsiB,  cil ;  t9i. 

gubernatoria,    cii ;   192. 

integra,    197. 

Integra   var.   ovata,   lt)7. 

lunata,  100. 

marylandica,  cii ;  19^,  100. 

peralta,  Ixxxv,  xci,  cii;  104,  195,  ^m. 

peraltoides,  cii ;  195. 

quadrata,  108. 

Bubcylindrica,   198. 

tririttata.  cil,  cxxiv ;  195,  190. 

trivittatoides,  di,  cxxlv;  192. 
Nassellaria,  J^SO. 
NaasidiP.  190,  191. 
Nata tores,   58. 
Natica  aperta,  256. 

catenoides,  253. 

dupllcata.  252. 

fraglllH,    255. 


hemicrypta,   252,    254. 

bemocrypta,   252. 

beros,  253,  254. 

Interna,  253. 
Natlddfe,  2Si. 
Naatillds,  isi). 
Nantlloldea,  ISO. 
Nautilus,  clii ;  ISO. 

beccarii,  467. 

lobatulna.  464. 

scapba,   400. 

Hp..  xcvlli ;  ISO. 

striatopunctata,  462. 
Navlcula,  487,  488. 

kennedyl,  487. 

lyra,  487. 

pnetexta,  487. 

Bchaarscbmidtll,  487. 

scbultzel,  487. 
Naviculeie,  4^7,  48$. 
Neotremata,  ^02. 
Neptunea  devexa,  IS."). 

parlllB,  185. 

rustica.  206. 
Neverita,  cxxvlil ;  252. 

dupllcata,  252,  254. 
Nicbtina,  408. 
Niso,  cxxvi ;  21%. 

lineata,  civ,  cxxvi ;  tlB. 
Nlstchlna,  408. 
Nodipecten,   375. 
Nodosa  ria,    475. 
Nodosarinflp,  474. 
NoStla.  cxxxvi ;  390. 

protexta.  390. 
Nonlonina,  ^. 

asterizans,   460. 

scapba,  cxvill ;  k60. 
Nonloninie,  461. 
Notidanidae,  77. 
Notidanus,  77. 

glgas,  78. 

plectrodon,  77,  78. 

primlgeniuB,  xcvl,  cii ;  77. 

recurvuB,  78. 

serratissimus,  78. 
Nucula,   cxxxvi ;  398. 

cbipolana,  400. 

concentrlca,  807. 

delpbinodonta,  400. 

eborea,  307. 

laevis,  307. 

liciata,   305. 

llmatula,  308. 

nucleus,  300. 

obliqua,  898. 

proxima,    cxiv,    cxxxvi ;  SS». 

prunicola,  cxiv :  40/. 

sinaria,  cxiv,  cxxxvi ;  399. 

tapbria,  cxiv,  cxxxvi ;  kOO. 
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Nuculacea.  39o. 
Nuculidie.  cini:  sas. 
Nummullnldfe.  JUSO. 


Oblonffula,   liu. 
OcuUna  palmata,  4:t:i 
Ocullnidip.  iS9. 
OiloDtasplH.  78. 

ruHpidata.  xevi :  1h. 

ele^aDH.   xcvl ;  79. 
OdoDtoceti,  4.  8,  34.  'u. 
Odontostonila  conolden,  2l'.>. 
Odostoniiii,  cxxvi ;  219. 

conotdca.  civ,  cxxvl :  219. 

calverteDHis,   civ ;   £il. 

granulatus,    220. 

mariana,  civ  ;  22/. 

marylandlca,   civ  ;  2il. 

inelanoideii.   civ ;  220. 
Ollva,   cxxlv,   clll ;    169. 

carollnonHlR,   160,   17o. 

harrlHt.  ell ;  170. 

lltteratn,  ell,  cxxlv  ;  169,  170. 
Ollvlde.  169. 
Onoba.  2h^. 
Opalla.    cxxvl ;    21S. 
Ophloderma,  J^SS. 

(?)  Rp.,  cxvl ;  43J. 
OphlureiP,  >.M. 
Ophiuroidea,   cxvl  :    iSS. 
Opisthobranchlata,  ISl. 
Orbicella,  444. 
Orblcellldip,  ^iS. 
Orblcula  luRiibrlH,  402. 

lu^ibrlH  var.  A.,  402. 

multlllneata,  402,  403. 
Orb.toldeR.   clll. 
Orca.  3. 

Orthochoanlteft.  l.W. 
Orthodonta.   J38. 
Ortboslra  marina.  VH. 
Orycterocetua.  Si. 

cornutldens,  32,  88. 

crocodlllnus,  xclv  ;  32. 

quadratldens,  33. 
Osciillpora.  405. 
Ostracea,  .'iSO. 
Ostracoda,  xcvl,  xcvlll ;  1.  •«,  9!>.  lui.  if>4. 

Ill,    112,    129. 
Oatrea.  cxxxlv,  cllll ;  304.  S80,  383. 

carollnenala,    Ixxxli.    xcl.    xcll.    cxlv. 
cxxxlv  :  S81. 

percrassa,       Ixxv.       Ixxxvll.      jcxIv, 
cxxxlv  :  373,   382. 

selloiformls,    Ixxvl    Ixxxvll ;   '.w^. 

sellipformls  var.  tbomasil.  cxlv  ;  S80. 

8p..    cxlv  ;    S8ft. 

tbomaRll,   380. 

trIfroDalls,   cxlv,   cxxxlv ;  887. 

vlrglnlana,  871. 


Ostreldie.  880. 
OtoduB,  82. 

obllquuB,  xcvl :  82. 
Ovula  lota,  184. 
Oxymerla,  clll. 
Oxyrhlna.  ell :  79,  »n. 

desorll,  xcvl ;  79,  m,  81.  82,  91. 

baatalls,  xcvl :  80,  81. 

macrorhlsa,   89. 

mautella,  1x1. 

mlnuta,  xcvl :  8/. 

sllllraanl.  xcvl ;  8/.  x2. 

wllaoni,  79. 


Paliulcellaria.    ^27. 

convohita.  cxvl ;  4?7. 

crlbrarla.  427. 

punctata,    cxvl :   438. 

Bkenel  var.  follacea,   128. 
Pandora,    cxxxlv :    .177. 

arenuKa.  3.>. 

crassldenR.  cxil,  cllv  ;  8J7. 

lata,  cxIl :  .1)8. 
Pandorlda*.  3.>7. 
Panopea,  cllll ;  276. 

amerlcana.      Ixxlv.      Ixxxl.      Ixxxvl. 
Ixxxix.   xcl,   xcll,  cvUl.  cxxx ;  f78. 

dubla,  283. 
^        goldfuBBll,    Ixxxvl,    xcl,    cvlll,    cxxx, 
civ;   276,   £77. 

porrecta,  277. 

reflexa,  civ. 

wbltfleldl,   l3^xlv,   ixxxvl,  cvlli.  cxx ; 
276. 
Papbin.  cllll. 
ParacetuB,  30. 

medlatlantlcuB,  3<\ 

pouchetll,  80. 
ParacyatbuB.  488. 

vaughani,  cxvlll ;  ^.{8. 
Paralla.   ^91. 

Bulcata,  cxx  ;   ^91. 
Paramya.  cxxx ;  £8(. 

Bubovata,   cvlll,   cxxx :  38(. 
ParanaBsa,  J90. 
Parvlhiclna,   840. 
Pasltbea  cxarata.  222,  223. 

lepvigata.  217. 

Bubula,   224. 
Patella  fornlcata,  249. 
Pecchiola,  cllll. 
Pecten.  cxxxlv,  cllll ;  41,  304,  872. 

cerlnuB,  cxlv,  cxxxlv :  878. 

clintonenals,    37o. 

cllntonlus.   cxlv.   cxxxlv ;   875. 

coccymeluB,  Ixxxl.  Ixxxix,  cxlv ;  874, 

edgeci>raeu8lB,   379. 

humpbreyBil.     Ixxll,     Ixxlv,     Ixxxvl. 
cxlv,  cxxxlv  ;  87f. 
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Jeffersonius,  Ixxxv,  Ixxxvl,  xci,  cxly, 
cxxxlv:   377,   578. 

jeffersonius  var.  edgecomensis,  cxIt, 
cxxxiv ;   579. 

jeffersonius  var.  septenarius,  cxiy, 
cxxxiv :  579. 

madisonius,  Ixxly,  Ixxvii,  Ixxxl, 
Ixxxii,  IxxxyI,  Ixxxvii,  Ixj^xvili, 
Ixxxlx,  xc,  xci,  xcli,  cxiv,  cxxxly, 
Cliy  ;  874,  875,  876,  877,  878,  879,  406, 
427. 

marjiandicus,  cxiy,  cxxxiv ;  376,  877. 

mortoni,  cxlv ;  57f. 

rogersi,  cxiy,  cxxxiv ;  575. 

septemnarius.  380. 

septenarius,   879,  880. 

tenuis,    376. 
Pectlnacea,  570. 
Pectin  idle,  572. 
Pectunculins,  595. 
Pectunculus    lentiformis,   898,    394. 

parilis,  893,  394. 

subovatus,    394. 
Pelecypoda,  cviii,  cxxx ;  1,  £7^. 
Periploma,  cxxxiv ;  559. 

alta,  859. 

papyracea,  850. 

peralta,  cxii ;  559. 
Periplomatids,  559. 
Periptera,   400. 

tetracladla,    490. 
Pema  ducatellii,  866. 

maxillata,  383. 

torta,  3S3. 
Petricola.  cxxxii ;  S02. 

calvertensis,  ex ;  505. 

centenaria,  298. 

harrisii,  ex ;  502. 
Petricolaria  505. 
Petrieolldw,  50f. 
Phacodiscida,   ^56. 
Phacodiscus,   J^. 

calvertanus,  cxviii ;  |59. 
Pliacoides,  cliii ;  550. 

anodonta,  Ixxvi,  Ixxxii,  Ixxxyl, 
Ixxxvii,  Ixxxviii,  xci,  cxii,  civ ;  886, 
5.n. 

contracta,   339. 

contractus,  Ixxiv,  Ixxxi,  Ixxxvi,  xc, 
xcii.  cxii ;  559. 

crenulatus,  cxii ;  338,  5^0,  341. 

cribrarius,  cxii,  civ ;  5|/. 

foreman!,  cxii :  556. 

prunus.  cxii :  5)0. 

trlsulcntus,  exit ;  557,  340. 
Phaeocystina.  H7. 
Phanerogam  ia,    485. 
Phasganodus  gentryi,  93. 
Pheodaria,  4 '^7. 
Pboca  wymani,  28,  29. 


Pholadide.  m. 
Pholadins,  £7^. 
Pholadomya  abrupta,  861. 
Pboladomyacide,  561. 
Pholas,  cxxx ;  87^. 

acuminata,  274. 

arcuata,  274,  275. 

costata,  275. 

oblongata,  274. 

ovalis,  275. 

producta,   cviii,   cxxx ;  87^. 
Phyllites,  ^86. 

sp.,   484,  486. 
Pbyllodus  curvidens,  98. 
Physeter,  82. 
Physeterlde,  5,  50,  88. 
Physeterine,   50. 
Pieris,  486. 

nitida,  486. 

scrobiculata,  486. 
Plnnids,  584. 
Pinnularia,   488. 

peregrina,  488. 
Plsania,  cxxiv ;  187. 

protractus,  cii ;  188. 
Pisces,  xcvi ;  1,  71. 
Placopecten,  575. 
Planera  ungeri,  484. 
Planorbulina.  clii ;  465,  464,  466. 

mediterranensis,  cxviii ;  465. 
Planorbulins,  464. 
Plants,  cxx ;  1.  485. 
Platanista,  3,  8,  9,  24,  25,  26. 
Platanistide,  6,  8,  24,  27. 
Pleiad  ia,  444. 
Plerodon,  64. 
Pleslocetus,  84,  47. 
Plethopora.  405. 
Pleuroceratid£.  250. 
Plenrosigma,  488. 

normanii,  488. 

normanii  var.  marylandica,  488. 
Pleurotoma,  cxxiv;  142,  146,  151. 

albida,  xcii,  c,  cxxiv ;  146. 

bellacrenata,  c  ;  148 ; 

biscatenaria,  151. 

calvertensis,  c ;  149. 

catenata,    151. 

cboptanlcensis,  c ;  148. 

communis,  c ;  147. 

communis    var.    protocommnnis,    c; 
147. 

dissimilis,  159. 

elegans,   157. 

gracilis,  155. 

gracilis  var.,  156. 

incllifera,  155. 

limatula.  158. 

marylandica,   150. 

parva.  i:;3. 
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Procellarlde.  SO. 

57. 

V!»>      S7. 

PI                        m. 

34. 

deoaatn.  cilv.  cuiIt  ;  S 

t. 

■f^aens.  Vt. 

iturffrnata.  S7I. 

Protoioa,  civHI ;  l.  «7. 

Pllorjtii  c-nlpnarla,  298. 

Flolarla.  IM. 

■"fak:  tst. 

petBElCormLB,   490. 

cTiu :  »t. 

Podisrus  rogerdl,  4DT. 

Polymorph  Ina.   clll  r  m.  (77, 

478. 

PBammocola  pUoesna.  29S. 

ancepa,  4T7. 
compreaaa,   cii ;  im 

tSWST^ffffiiS       «.xiT ;  m 

coroprrass   var.  atrlata. 

eii:   4M. 

If- 

Bibba.  ax :  k-n. 
Iact«a.  cii:  fn. 

BpiDoauB,  cii;  (97. 

fibloncB.    *78. 

SM. 

problenia,  478. 

problpmn  rar.   deltoldes 

*8S, 

r»Elna.  cii ;  m. 

Pslttacl,  68. 

PolymorpblDO.  171.  «78. 

PoI^dIceb.  cxitIII  ;  ISt. 

PterlacfB.   «S. 

dupllcatvia.   ctI,  oaTlll ; 

PterorhyllB,  WO. 

m. 

PtrrhoaalplDi.  cixIt.    cIM  ; 

llZITlll 

Id.       CTl, 

allillB.  ell,  ciilv  ,  J»8,  W 

ciiTllI:  KJ, 

iDti^raua.   tSi. 

foaaulata.  190. 

pcrenlloBQi,  cllv. 

lleBoaa,  dl,  cnlv ;  JM. 

p(! rupee  11 VII s,   cIIt  ;  253. 

no. 

multlruBBta.  icll.  dl ;  H 

1 ;  490.  m- 

peraltB,  195. 

cxvlll ;  4«1.  t«. 

4«0. 

PiifflDun,  ea. 

9,  ».  28. 

dnereus,  K. 

^^S^SB- 

conrndl.  icIt  ;  80. 

171. 

Purpu™,    clll. 

17*. 

trldeDtaU.  211. 
Purpurlfln!,  tin. 

PorodlBcLda  iSS. 

Braoulata,  ffid. 

PorodlBc-uB.  4J5. 

Pj-ramldelllda,  tl9. 

cono*otrlcu8.  civlll ;  +iS 

PrraiUB,  clll. 

Prlonodpsniacea,  SB*. 

I'rlonodoD  ontlciuuB,  86. 

PyrEUllna.  til. 

PclntOllflphlEUB,  ell ;  9,  IB.  19.  M.  M.  SI. 

Pyrula.  ciitI.  clll ;  ttt. 

conalkulata.    IBI. 

atropluB.  IS.  20. 

canallculata  var..  180. 

conradl.    18. 

barrUl.  dv ;  m. 

BDbbl,  iclv:  ». 

]aub<rtl.  S07. 

urnndBcvua.  xclr ;  IS. 
harlanl.  10.  19. 

aulcosfl.    I^. 

Q 

iciT  1  ;o. 

Quercua.   ^Sl. 

omorjl,  484. 

steniis,  16.  ai. 

lehmanll.  JSJ.  484. 
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Radiolaria.  cXTili :  1,  |^7. 
Raeta.  i90. 

alta.  2911. 
Raja.  7A  7S.  !#». 

«  '»>  dux,  icvl :  7S. 
BaJldA.  7f. 
RADella,    elH. 
Raogia.  cllli.    . 
Rapana,  cUt,  mrr. 

quadrlcostata.  2«Mi. 

tampa^nafn.  210.  211. 

tampa^Dfiis  rar..  210. 
Baptores.   M. 
Reptilia.  xcir :  1.  «2. 
Reptocelleporaria  iaformata.   41:). 

umbllicata.   417. 
Retepora.   V?. 

c<>llulofla.    ^3. 

doT(>reaaia,  cxrl ;  «2l.  ^. 
Retusa»  cxxlr ;  ISS. 

conuloa.  xcriii :  IX. 

mar7landica«  Ixxxt.  xcK  xcvlii : 

sub<q>f$Mia,  xeriii ;  /JK. 

sulcata.   139. 
Rhabdocitraa.  9.  12.  2^. 

Utiradfx.  xcIt  :  i^. 
RfaachitrioMa.  clll ;  Jm. 
Raphidifv.   4A7. 
Rhaphoneifl.  ^. 

amphiceroa.  48!>. 

fasoa.  480. 

^^MBmifera.  cxx :  <(S8. 

lanc^ttahu  4Sf>. 

ilii«»8ria.  480. 

rhomhas.  480. 

flcalaria.  480. 
Rbapkl«>dIiKnis.    488. 

christlanlf.   487. 

febiirerll.  487. 

maryUiDdlca,  487. 
Rblpldosloasa.  rlli :  2S9. 
Rhiaopoda«  V>7. 
RhopalodictTTim.    4&». 

calrertense.  cxrlll :  45.7. 

mairlandfcnm,  cxrfll ;  ^7. 
Rbaa,  48J. 

mllleri,  484.  JI/SS. 

mjsarraaia.  4S5. 

toxfcodendron,  4&). 
Rhyncbotella.   4in. 
RIaaoa.  rxxTlfi :  iiS. 

marylandica.  crl :  2^1. 

sp..  ctI  :  ^^^. 
RfMoldjp.  fft. 
Robaloa  coltratus,  474. 
Rosa  Una.  454. 

orbicularis.   463. 


/AT. 


Ri>uria.    clii;   «4.    $18. 

b€ccarlU   cxTlii :   4fW.   4^7. 

b^ccarit  Tar.  I>neckhiaiia,  cxriii :  iHT. 
RocaHdjp.   ^.  mm. 
RotHla   aana.  2ifiL 

nmlillfcara.  2KL 
Rap^llaria.  .ir^ 


rmpliaaas.    ^). 
splnosa,  cxx :  48O. 
l^axfraTA.   rxxx.   cliii :   i78. 

arrrica,  xc4!.  cviil,  cxxx :   r:S. 
l>[Iiimita,  27>». 
distorta*    27v. 
Inclta.  27S. 
Insita.  271*. 

S^axicaTid*.  27i>. 
Scala.   cxxTi :   »I2. 

calTertensis.  civ :  iU. 

de  bouryi,  213. 

expansa,  civ :  iiJ. 

marylandica.  xcii.  civ.  cxxrl ;  US. 

multistrlata.  212. 

paehjpleara,  cir;  ilS. 

pninicola.  cIt  :  21^ 

recicalaca.  cir:  Hi. 

sayana.  civ.  cxxri :  2/2.  six 

ter«s.  213. 

Scalaria  clathma,  212. 

expanaa,  213. 

mnltistriata,  2i:). 

pachTpIenra.  2lJ. 
Scalaspira.  20$. 

stmmoaa.  cir:  20^ 
Scalidap.  2a. 
Scaphandridae.  IJ7. 
Scapharca.  cxxxir.  clii :  395,  3S7. 

arata.  388. 

caliipleura.    .>7. 

clisea.  38«. 

Idonea.   38i>. 

stam{n«a.  3h7. 

sabrostrata.  :3S.>. 

tenalcardo.  3Sr>. 

triqaetra.  387. 

Scaphella.  cxxIt.  clii :   n^. 

Jonooia,  173. 

mntabilia,  cii.  cxxIt  :  17^ 

obtnaa,  oil.  cxxir :  rrj. 

aolitaria,   cii;  ITS. 

trenholmti,  cii,  cxxir,  cliT ;  i77. 

typoa,  cii ;  J75«  ITS. 

Tirgfniana,   173. 
Scaphopoda.  criii,  cxxriii ;  1.  271. 
SceptronHs,  ^99. 

cadaceua,  cxx ;  ^89. 

{semmata.  480.   49». 
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Schizoporella,  ^19,  421,  422. 

ciimulata,  cxvi ;  ^22,  429. 

doverensis,  cxvi ;  |2i. 

informata,  cxvi ;  419. 

latlslnuata,   cxvi ;  ^i.   422. 

Kubquadrata,  cxvi ;  (£0.  422. 

unicornis,  420. 

unicornis  var.    tetra^ona.  420.  421. 
Schizoporelildsp,  ^19. 
Schuettia.   5(N). 

amblyoseroH,  5<)<». 
Scleactlntfp.  ^;»8, 
Scobina,  jH). 
Sconsia,  clti. 
Scutella.  rll ;  J^S'. 

aberti,    xcli,   cxvi ;    ^.12. 

albert  I.  kS2. 
Scutellidae.  JiS2. 
Sella,  cxxvl ;  228. 

adamsli.  xcil.  civ.  cxxvi :  22f<. 
Selachil,  11. 
Seraele.  cxxx :  29^. 

carinata,  cvlii,  cxxx ;  294,  ^'>- 

carinata  var.  compacta.  cviil,  cxxx ; 
29  i. 

Hubovata,   cviil.   cxxx,   civ ;   29.^. 
Semelldff*.  3f)j. 
SeniicHHHiR  cselata.  220. 
Septa,  clil. 
SeprnstrtPa.  440. 

forbesi.  444,  44'). 

sexradiata,    445. 
Septastrea,  cli ;  i}}. 

crasHa,  443. 

forbeai,   444,   44.">,  447. 

marylandica,    cxviii :    ii^. 

Hoxrndiata,   44.'».  447. 

subrnmosa,  444. 
Serpula  Kranifera.  2,12. 

lactea,  477. 

Heminulum,   4Sl. 

vlrjrlnlca,  2:52. 
Serpulorbls  Kranlfera,  2.T2. 
SlKan'tus.   cxxvlll  :   2J.». 

fniKlIlH.    cvl  ;    2do. 

perspectlvus.    26o. 
Slnodesmla   carinata.   2ft4. 
Sipb(»naliH.   i8.7. 

calvertana.   <rii ;   ]87. 

devexa.    Ixxxviii,    cli :    /8J.    13U. 

marylandica,  cli  :   lf<a. 

niipranH,  cli ;  JSti. 

rustlca.  200. 
Siphonocetus.  3.'i.   }.»,  Vk 

ceplialuH.  40. 

clarkianus,  xciv  ;  $7. 

expauHUS,   xcIv  ;   44.   J.;.   48.  49. 

priscuH.  xclv  ;    JC.  48.  40,  .V2,  53. 

pusillu.s.  40. 
Sirenla.  .%,  .>7. 
Solarlldji'.    2il. 


Solarium,  cxxvill ;  34/. 

amphltermum,    cvi ;    2^2. 

trillneatum,  cvi ;  2^1,  242. 
Solecardia,  323. 

coKHHianni,  <'x.  cxxxii.   civ  :  SiS. 
Solen  anierlcanus,  201. 

dlrectuK.  2i»l. 

enslformls.    21^. 

ensia,  201. 

niaKnodenlatUK.    2*.H. 
Solenacea.  291. 
Solenidae.  291. 
Solenoconcbia,  271. 
Spaniorinus.  323. 
Spatau^idee.    J^io. 
Spatan^roidea.    ^.io. 
Spatan^niH.  cli. 

orthon<»tU8,    43i». 
Sphwrella.  .U». 

Mubvexa.  .'IT*. 
Sphn^ria.  48«. 

paln^nlauri.  4.S(». 

vacclnll.  m\. 
Sphsprlt«'s.    4«<'». 
Sphn^roidca,   ).5^. 
Sphenia.  2&i. 

dubia,  cvili,  cxxx,  civ  :  283. 
SphyrR»na  Rpecio.sa.  xcvi :  (»2. 
bphyrmnoduH  8lb)vianu8,  02. 
Sphyrua.   80,   .9/. 

col  lata.  8.5. 

denticulata,  01. 

ma;nia.  8<». 

prisca,  xcvi  ;  84,  91. 
Spiroloculina   iHj. 

^rata.   cxx  :   J^2. 

tenuis,  cxx  ;  J^. 
8plrorbl8,  cli :  |.W, 

calvertensie.  cxvi ;  iSO. 
SplRula.  clili  ;  286. 

cbcMapcakensis,    cvili ;    290. 

confrajja.   cvili,   cxxx ;   289. 

confra^OHa.   280. 

cnrtideuH,  cvlll.  cxxx,  civ  ;  288. 

delumbis.  cviil,  cxxx.  civ ;  £86,  287. 

marylandica,    xc,    cviil,    cxxx,    civ ; 
287. 

subparllis.   cvili,   cxxx.   civ ;   289. 

subponderosa,  cvili ;  288,  290. 
Spondylidap,   57/. 
Spongasteriscus,   ^53. 

marylandlcus.  cxvill ;  J^SS. 
Spongodiscida,    |.'>3. 
Sportella,  32^. 

patuxentia,  ex  :  32ii. 

pelex,   ex,   cxxxii ;  325. 

petropolitana.   ex.   cxxxii ;   325. 

recessa,  ex  :  32ft. 

wbitfleldi.  ex.  exxxll  :  32^ 

yorkensis.   .12.'). 
Sport  el  lldip.   .12  i. 
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Spamellarla,  iSS. 
Sqaalodon.  cli :  6,  27,  34. 

atlantictis,  zclv ;  0. 

bolmesii,  7. 

mento,  28. 

protervnst  xclv ;  7. 

wymanl,  28,  29. 
Squalodontldae,  6,  5,  27,  34. 
Sqnatlna,  71. 

occidental  Is,  zcvi ;  71. 
Sqaatlnidae,  71. 
Standella  subparlUa,  289. 
Steganopodes,  58. 
Stenodelphls,  9. 
Stenodon,  7. 
Stenomphalns,  207. 
Stephanoffonla,  492. 

polygona,  492. 

qaadran^Ia,   492. 
Stephanopyxis,  |90. 

aplculata,  490. 

corona,  cxz;  ^90. 

limbata,  491. 

turrls,  491. 
Sthenorhytla,   tl5. 
Stichocapsa,  iSl. 

macropora,  cxyiii ;  J^Sl. 
Stictodlacus,  503. 

klttonfanna,  508. 
Strephona  Ilterata,  109. 
Streptochetua  mstlcua,  206. 
Streptodonta,   ta. 
Streptonenra,  188. 
Stiiarca,  S91, 

centenarla,  891. 
Stylaaterlds,  435. 
Sola,   S8. 

iMunana,  so,  60. 

lozofltyla,  xclv ;  58. 
Sulldae,  58. 
Snrcula,  1^9,  158. 

bellacrenata,   148. 

biflcatenarla,  c ;  ISl. 

commnnls,  147. 

engonata,  Ixxxy,  xd,  c ;  151. 

gracilis,  156. 

marlana,  c ;  ISt. 

mary land  lea,  c ;  150. 

parva,  158. 

rotlfera,  c ;  I5i. 

mgata,  c ;  H9. 
Sveltla,  167. 
Sycotypns  coronatus,  180. 

mgosus,  181. 
Syndosmya  (?)  nncnloldea,  824. 

snbobllqua,  295. 
Synedra,  490. 

linea,  490. 
Syrnola,  221. 
Systepbania  corona,  490. 


Tabellaries,  490. 
Tachyrhyncbns,  2S9. 

perlaqueatus,  ctI  :  239. 
Tsnioslossa,  clli ;  2to. 
Tectibranchlata,  ISl, 
Tectospondyli,  71. 
Teinostoma,  cxxyiii ;  263. 

calvertense,  cvi :  iGJ^. 

greensboroense,  cvi ;  265. 

Upamm,  cvi ;  26^. 

nanum,  cvi ;  263,  264. 

undola,  265. 
Teleodesmacea,  27^ 
Teleostomi.   92. 
Tellina,  cxzx,  cliil ;  297. 

aeqnistriata,  cviii,  cxxxii ;  297. 

blplicata,  301. 

decllvls,  cviii,  cxxxii ;  298. 

dlvaricata,  341. 

dnpllniana,  ex,  cxxxii :  299. 

lenia,  301. 

lens,  301. 

longicallns,  296. 

ostracea,  298. 

prodncta,    cviii,    cxxxii,    civ ;   299. 

sybaritica,  300. 

tenella,  300. 

umbra,  ex,  cxxxii ;  SOO. 
Tellinacea,  292. 
Tellinlds,  297. 
Terebra,  cxxlv,  clll ;  138. 

curvllineata,   xcvil,    cxxiv;   139,   140, 
141. 

cnrvllineata  var.  calvertensls,  xcviil ; 
139,  Ul. 

cnrvllineata  var.  dalli,  xcviil,  cxxlv ; 
139,  MO. 

cnrvllineata    var.    wbltfieldi,    xcviil, 
cxxiv;  139,   MO. 

cnrvllirata,  Ixxxv,  xcl,  xcviil,  cxxlv ; 
139,  Ml,  143. 

inomata,  Ixxxv,  xci,  c,  cxxiv ;  1||. 

patnxentla,  c ;  M5. 

simplex,   xcviil;  139,  140,  141,  143. 

simplex  var.  subllrata,  xcvlli ;  Mi- 

sincera,  xcvlli ;  1^. 

snblirata,  144. 

nnillneata,  xcvlli ;  138. 

venusta,  140. 
Terebratula  barlanl,  xxviil. 
Terebrldae,  138. 
Terpsinog,  496. 

amerlcana,  496. 
Tetrabrancbiata,  ISO. 
Textnlarla,  clll;  Ji69,  475. 

abbreviate,  cxvlli ;  |79,  472. 

agglutinans,  cxvlli ;  470. 

articulata,  cxvlli ;  ^71,  472. 

carinata,  cxviil ;  471,  472. 

gramen,  cxviil ;  471. 
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haueril,  471. 
marginata,  472. 
saglttula,   cxvlll ;   ^72. 
subangulata,   cxviii ;  473. 
Textularlffi,  4n. 
Textularidae,  ^69. 
Thallophyta,    1,   ^87. 
Thecacbampsa,  64. 

antlqua,    xciv :    60.    67. 
antiquus,  65. 
contiisor,  xcIv  ;  65,  66,  67. 
sicaria,   xcIv ;  65,   66. 
sericodon,  xciv  ;  65. 
Thecodonta,  SS2. 

calvertensis,  cxil ;  SS2. 
TheoDoa.  ^06. 

glomerata,  cxvl ;  i06,  407. 
Thoracica,  9i. 
Thovana,  27^. 
Thracia,  cxxxlv ;  S59. 

conradl,  Ixxlv,  Ixxxvl,  Ixxxvll,  cxll. 

cxxxiv ;  S59. 
corbuloides,  860. 
decllTis,  850. 
Thraciids,  S59. 
Timoclea,  cllll. 
Tornatella  ovoldes,  181. 

pusilla,  132. 
Tornatlnidse,  ISJ^. 
Toxoglossa,  clll;  1S8. 
Tragula,  22^. 

Trematodlscus  concentrlcus,  465. 
Tretosphys  gabbi,  9,  JO. 
grandaevus,  9. 
lacertosus,  11,  20. 
ruschenbergerl,  lo. 
uraeus,  13. 
Tretullas,  35,  86,  52. 

buccatus,  xcIv ;  52. 
Triceratlura  acutum.  492. 
amoenum,  495. 
condecorum,  492. 
interpiinctatum,  404. 
obtusuni,  404. 
orbiculntum,    495. 
robu.stiim,   495. 
seceruenduin,  495. 
semiclrculare,  494. 
tessel latum.  495. 
Trlchechus.   56.  57. 

giganteus.   xclv  ;   56. 
Trlchotropls  dnlll,  240. 
Trlgonostoma.  cxxlv ;  163.  165. 

bipllcifora,   163. 
Trionychla.  62. 
Trlonyx.  «. 

cellulosiis,  xclv ;  62,  68. 
sp.,  xclv  ;  63. 


Tritia,  clll. 

arata,  190,  191. 
fossulata,  189. 
Integra,  197. 
marylandica,  198,  199. 
multlrugata,  189. 
ovata,  190,  197. 
porclna,  190. 
quadrata,  198. 
trivltata.   195. 
trlvittatoldes,  192. 
trlvlttatoldes  var.  elongata.  192. 
Trltonidse,   225. 
Triton  If  U8U8  migrans,  186. 
Tritonlum,  cxxvl ;  225. 

centrosum,    civ;   225. 
Trochldse,   256. 
Trochlta  centralis,  248. 
concentrlca,  248. 
perarmata,  247. 
Trochus  apertus,  247. 
belliis,  256. 
conchy llophorus,  261. 
eboreus,  259. 
humills,  261. 
lens,  261. 
peralveatus,  261. 
philanthropus,  256. 
philantropus,    266. 
reclusiis,    262. 
Trophon,  cxxvl ;  202. 
cancellata,  207. 
chesapeakcanus,  cU ;  203. 
sp.,   cii ;  204. 
tetrlcuR,    ell ;    202,    203. 
tetrlcus  var.  lievls,  ell ;  203. 
Troscbelia,  184. 
Truncatula.  405. 
Truncatiillna,   463,   464. 
boueana,  465. 
grosscrugosa,  466. 
lobatula,  cxvlil ;  ^64,  465. 
refulgens,  465. 
variabilis,  cxvlll ;  464,  ^65. 
wuellerstorfi,  465. 
Trygon,  71,  72,  92. 
Tubicola,  430. 
Tublnares,  60. 
Tubularlie,  |M. 
Tudlcla,  clii. 

Turblnella  dcmlssa,  cii ;  176. 
Turbo  conoldeus,  219. 
eboreus,  259. 
Irroratus,  240. 
slmlUImus,   223. 
subulata,  217. 
Turbonllla,   cxxvl ;  222. 
exarata,  223. 
gubernatorla,  civ ;  22^. 
interrupta,  civ,  cxxvl ;  ^^f 
nlvea,  civ,  cxxvl ;  222. 


